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FORMULARIO UNICO DE SOLICITUD DE PATENTE

1. Jordi TORMO | BLASCO
Carl-Benz-Str. 10-3,

68514 Laudenbach,

Reptiblica Federal de Alemania.
lNVEN(];%R (ES) 3-8arnd MOLLER

Stockingarstr. 7,

67227 Frankenthal ,

Republica Federal de Alemania. -
§5- Wassilios GRAMMENOS
Alexander-Fleming-Srr. 13,
67071 Ludwigshafen,
Republica Federal de Alemanioa.
7- Andreas GYPSER
) B4a4,
68159 Mannheim, _
Republica Federal de Alemanis.
9- Peter SCHAFER
Romerstr. 1,
67308 Ottersheim,
Repitbiica Federal de Alemania.
11- Anja SCHWOGLER
Helnrich —Lanz-Str, 3,
£8165 Mannheim,
Republica Federal de Alemania.
13- Slogfried STRATHMANN
Donnersbergstr. 9,
€7117 Limburgerhof,
Reptiblica Federal de Alemania.
15- Rolnhard STIERL .
Jahnstr. 8, .
67251 Freinsheim,
Rep(lblica Faderal de Alemania

. PCT
ENTRADA EN FASE NACIONAL
' SOLICITUD DE: ' '
@ 24 Patente de Invencion. (] Patente de Modelo de Utilidad.”
[ Capitulo |, X! Capitulo I1. Lk }
i s . .'-'.
(E) Nombre: BASF AKTIENGESELLSCHAFT IDENTIFICACION #
"] SOLICITANTE |[sociedad constivida y existente bajo las :
(79) layes de Republica Federal de Alemanla C.C. O -NIT D .
Diraccion: 67056 Ludwigshafen, C.E. D Otro D
Reapublica Federal de Alemania, - Cual
Domicilio: Ludwigshafen, . . wua
Republica Federal de Alemania. NOmera
(s Nombre:, EMILIO FERRERQ IDENTIFICACION
o Direccion: . Carrera 4% No. 72-35 C.C. . N - O
Telafono: 347 38 1 . .
REPRESENTANTE ;- 71188 50 ce.r 0O oro [
O APODERADO | ) Cual
- X E-mail: clientes@camyp.com, a
Domicilio: Bogota, Colombia, Numero 438.019 T.P31.928

2. Carsten BLETTNER
Richard-Wagner-Str. 48,
68165 Mannheim,
" Repuhlica Federal de Alemania.
4- Markus GEWEHR,
" Goethestr, 21,
56288 Kastellaun,
Republica Federa! de Alamania.
6- Thomas GROTE
Im Hoahnhausen 18,
67157 Wachenheim,
Repuiblica Federal de Alemania.
B-Joachim RHEINHEIMER
Merziger Str. 24,
67063 Ludwigshafen,
. Repiiblica Federal de Alemania.
10- Frank SCHIEWECK -
Lindenweg 4,
67258 heftheim,
. Republica Federal de Alemania
12- Eberhard AMMERMANN
Von-Gagern-Str.2, -
64646 Heppenheim,
Republica Faderal de Alemania.
14- Ulrich SCHOFL.
Edenstr. 8,
68782 Brohl,
Repiiblica Federal de Alomania.




CAVELIER ABOGADOS COLO: 0381-841-053-8 MRE/mrm-1d-4101 >

PCT (86)
@ Solicitud Intemnacional No. PCT/EP2003/012276 Fecha: 4 de noviembre de 2003
Publicacién intemacional No. WO 2004/041824 A3 Fecha: 21 de mayo de 2004

Thtulo (54)
@ 6-{2-HALOGENOFENIL)TRIAZOLOPIRIMIDINAS
SUSTITUIDAS

@ Clasificaclén Internaclonal (51) CO7D 487/04

Prioridad | (33) Pals de Origen (32) Fecha (31) Numero de Solicitud
sikd Nol[] EP. 7 de noviembre de 2002 020248084
j—
@ Comprobante de pago No.: 05-38.858 Fecha: 26 de mayo de 2005

Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 443.000.00.
Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y representaclon legal cuando el solicitante sea persona
Juridica.

Poderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copla de la solicitud internacional. (Resumen, descripcion, relvindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. (Resumen, descripcién, relvindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de accaso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de oonoamlentos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, informacion sobre ofras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relaclonadas parcial o totalmente con la invenclén
de esta solicitug.

Otros: Ver hojas de documentos anexos.

X OREO DOCSR REOOX mnm@




CAVELIER ABOGADOS

=

®

FIGURA CARACTERISTICA .
1 2 L3
RN .. 2
N R L
N:NL Ny Lt )
= -~
N x Hal

®

Solicito la concesion de la patentse,

NOMBRE: EMILIO FERRERO

FIRMA : Z_D—»T:——'a

C.C. 438.019 de Usaquén T.P. 31.929

w ; IMREImnn-Id-4101.




(i Putente, Modelle und Zeleimungen: Warenzeichen
uod Servicessichen; Handelsnamen-und-saichen).
A . '
b i
’/ i ‘.mésloy YPODER . N\ - VERTRETUNG UND YOLLMACHT

_____
J LN
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——

¥o- (aosotras), sbajo firmado is)
BASF Akt iengesellschaft

domicllisdo(s) en ..Ludwigshafeny-Repiiblica
Federal-de-Alemania -

par el presents nombramos a GERMAN CAVELIER,
tpa. B33; tpa. 831; ERNERTO

GONZALO PERDOMO,
CAVELIER, tpe. 11519; y EMILIO
31920; domiciliados Carrera

oy m.lelutnndm;yll_ntr;lllnh
certificadp respective, Sl alguno
1 siguiente

Ieh (wir) unien Unterzalchnander (ds)

BASF. Aktiengeeellachaft:

wohnhatt in Ludwigshafen,.Republica.Federal
de Alemania
verleiban dhoch digmes Bchrelben an GERMAN CA




' — v Py |

U.R.Nr. 1407/89 .

Ich beglaubige hiermit die Echtheit der vorste .. ..,  .' . »
eigenhiindig vor mir vollzogenen Unterschriften der filr . .,
die Firma BASF Aktiengesellschaft Ludwigshafen- am Rhein . S

handelnden Herren: - - - \
wad

-y

1. Dr. Gunther W e 1l 2 e 1 , Chemiker in
Ludwigshafen am Rhein,
Ludwigshafen am HRhein.

Die Herren Dr. Welzel und Dr. Richters sind mir persdnlich
bekannt.

beim Amtsgericht Ludwigshafen am Rhein HR B 3000 be-
scheinige ich, daB die Herren Dr. Welzel und Dr. Richters
als Prokuristen gemeinschaftlich zur Vertretung und
b Zeichnung der Firma BASF Aktlengesellschaft mit dem
8itz in Ludwigshafen am Rhein berechtigt sind. -~ =

l 2. Dr. Peter Richters , Chemiker in

Aurfgrund heutiger Einsichtnahme in das Handelsregister /

i Ludwigshafen am Rhein, den 17. MHrz 1989

WOrAwG, senve ob, A T, Yvalier

™ ] - !‘ 1‘_:',"'_ - o0
&ls af‘-.-*...h Ex: d s Verireter
des Moer o xmind iohlor

Dle Ecfitheit 'v'rp_"sf,e des Unterschrift des Notarassessors

A

~ Thomas Walter l%

als amtlich bestellter Vertreter des Notars Justizrat Dr. Kohler N L
in- Ludwigshafen am Rhein und die Echtheit des beigedrilckten oy NP
Dienststempels werden hiermit bestlitigt. Zugleich wird bescheinigt, H o
‘. daB der Vorgenannte zur Vornahme der Amtshandlung befugt war. s-; £

'Frankenthal’ (Pfalz) den einundzuanzlgsten Mirz neunzehnhundert-
neunundachtzig

LUZ aRmiaAGs
TO0kA J
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&Y 2o
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dsident des ( -~ b
|1 ) -;'
L NI _
' (Franz Serfas) Kost-envemerk: Geblhr 20,-- DM ,3\
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» B-0077

- El suserito Cénsul General de Colombia en Frankfurt
an Main, Repliblica Federal de Alemania, vistos los
documentos presentados por los interesados,

CERTIPFICA:
o, . - . : /-

Que el sefior Thomas Walter--=-====—sececececmcemmmc—c—eee———-
quien como Notario en Ludwigshafen am Rhein-=———=--= ————
autenticé la(s) firma(s) del{os) aignatariq(s) del

Poder precedente, ejercia las funciones indicadas y

su firma corresponde a la rexistrada ante el Tribunal Re-

gional de Frankenthal (Pfalz)-—-—--- - -
que la compefiia BASF Aktiengesellschaft-——ce-=-=—=————e-— -

es una sociedad constituida de acuerdo con las leyes.
de la Revfiblica Federal de Alemania j?qﬁﬁﬁiq su objeth

conforme a las mismas; que el(los) sefior(eg) Dr¥. Gunther
WELZEL y el Dr. Peter RICHTERS==—————==- i S et e

1%y

guien{es) en sus car&ctpr(es) de apode;iﬂosf-?f——fhb——ﬁi-

L _t
.lur. % Hf-.hu L nrrr [T 44 51
Ak,

-ty r-’ﬂl" -, -.\'p'kdv-

El Cénsul General no asume rasponsabilidad por =21 con-
tenido del documento. :

Esta Gertlflcacl6n ge exnlde en Frankfurt am Main,
el seis de Abril de mil novecientos ochenta y nueve. —_—

prankturt a. v 06 ABR 1989

B-0077
PAGADO IMPUESTO DE TIMBRE
4 ﬂ#JﬁngJC&m“V
: aﬂhalnﬂod::hand

Cénsul Genaral de Colombin
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Dlekonsularhchel.‘ega]hleruglltnotwmdig

NOTAPARAELEEROROONBULOOLOEBI&NO Segtin los articulos 66 del C. de P. C. y 430 del C. de
Co., llelpoderdanﬁeuunalomm el sefior Cénsul debe certificar que tuvo a 1a vista las pruebas de

xumdptmcia que ejerce su objeto social, que quien confiere el poder es su representante y puede otorgar
' pof.r. seguidemente autenticar 1a firma de éste. )
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z ARiﬂAGA DE HERBEY
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7 TRADUCCTON ‘OF ICIAL ND. 2056

,.'de un documento escrito en Alemdn, el cual para su iden-

tificacion se sella con el sello de la traductora, lo mismo

que la presente.-

(A continuacion del poder conferido a GERMAN CAVELIER, GON-
ZALO PERDOMD, ERNESTO CAVELIER y EMILIO FERRERO, domiciliados
en la Cra. 4  No. 72-33, Bogotd, el 17 de marzo de 1989, por
la sociedad BASF Aktiengesellschaft, domiciliada en
Ludwigshafen, RFA:)

Erotoc rial No. 1407/8%

Certifico la autenticidad de las firmas anteriores puestas

ante mi, por los sefores:

1. Dr. Gunther W @ 1 zel , quimico, domiciliado en

Ludwigshafen am Rhein,

2. Dr. Peter Richtrs , quimico, domiciliado en

Ludwigshaften am Rhein.

unlinmﬁmdg
Jrovrotopia co

1 Q80 r=e

. Jeom TR O RO
“3 i RN . LA AR
g JUARMANUEL 8672k 0'fac Chir.
. ,- ___NOTARIQ i'_:‘

‘ AT e St -
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1
.

)
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—_———— oY T
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= ds, LI .
.. . ggrtifitnl*pnr haber tenido a la vista el registro de comer-

f' cie HR B 3000, del juzgado de Ludwigshafen, que los doctores

Wlzel y Richters, en su calidad de apoderados, astdn facul-

tados para representar conjuntamente y firmar por la sociedad
BASF Aktiengesellschaft, con sede en Ludwigshafen.

Ludwigshafen am Rhein, 17 de marzo de 1989

(sello redondo:)
Dr. Siegfried Kohler Fdo.1 firma llegible

Notario de Ludwigshafen Th. Walter

Asesor del notario como repre

. sentante oficialmente designado

8

BT E del notario Dr. Siegfried Kohler

::i Ef e

8EYs

gl :{ Se certifica la autenticidad de la firma anterior del asesor

2 :

Eg % del notario, consejero de justicia Dr. Kohler, domiciliado en -
w - ]

N i :

3§ i: Ludwigshafen am Rbhein, vy la del

sello oficial que la acom-
pada. Al mismo tiempo se certifica que eel mencionado notario

estaba facultado para realizar ese acto oficial.

Frankenthal (Pfalz), veintiuno de marzo de mil novecientos

ochenta y nueve




t-. .-.-.'

Gl Pres:dente del Tribunal Regional

"y -

TR

L
-

T,

de.. firma ilegible (sello redondo:)
{(Franz Sartftas) El Presidente del Tribunal Regional

de Frankenthal (Pfalz)

Nota: Derrechos 20,-— DM

EN EBFPARNOLY La legalizacidn de las firmas anteriores por el
Consulado de OGeneral de Colombia en Frankfurt, bajo el No.
0077 (Certificaclidn consular) del & de abril de 1989 y del -
Ministerio de Relaciones Esterioras de Colombia bajo &1 No.
83061 del 24 de abril de 1989.

Fagado impuesto de timbre US$ &;00

ES TRADUCCION FIEL Y COMPLETA, de la cual se_dﬂja copla:en
los archivos de estas oficinas para su confrontacian.

Bogota, 26 de abril de 1989
LUZ ARRIAGA DE HERBEN
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DECEARACION Y PARATEL
IMPUESTOD, 16 013 Oy} ok

| ]
m lechgnlﬂh | 16 013 01 000045 1|

Administrackin de Empuesios de: Codgo [ (3) Telédona
i __BOGOTA 10,3)] 2120100

k. ET-...-- =~y (2) Aeiiiony Ve & Fual Bochl s e parion (adioes 57 covacieres).
. DV.
ceonfc] ] w[alyl ggoom1as7 L3d| CAVELIER AsocAmos

® @w,m-mmu--—mn-—q
ce enu[c[H w[A] J= 19'301.629 | j FORERD ROCHA JADE '

. @Mhhmom
Cra, 4a, No. 72-35

comcirToO

1 VALOR DEL TMPUESTO A PAGAR .
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Beifior Jefe de la

DIVISION DE NUEVAS CREACIONES .
Superintendencia de Industria y Comercio
E. S. D.

Poderda'nte: BASF AKTTENSESELLSCHAFT

™' .. Podet conferido el: 17-03-89

) ~ Yo, GERMAN CAVELIER, obrando en mi cal:.dad de apodarado ) ;
pr:.nupal del poderdante - arriba meﬂqlqndrdo ﬂﬁﬁﬁmw __
..manifiesto a Usted que sustituyo el '.,.podqll umnfbﬂﬂg“;n el -
J oo ...-\" - A
doctor EMILIO FERRERO, Abogado~ con'+ TarJeta ‘nPkb? *g,\ s
No _31 929, con todas las facultades que me fueron confar as ’ . _i
-r' ' ) A . “ t ‘fd'l i“ .
) - 3‘1"' . 'l A E

Hago la anterior sustitucidn conforme a1 artlculo ﬁ_G-'

CAVELIER 4
- ' ABOGADOS CORREO ELECTEONICO MUNCHAL: CAVE
' EDIFICIO SISKI TeLevono 1371 (11 2120100
CARRERA 49, No, 72-33 CABLEG: CAVELEYES
BOGOTA B, COLOMBIA

Br. & !' _’:-._ ;

Cédigo de Procedimiento Civil ya que los otros sustLtutmr
faltan en este momento. e ""w—--:- ."‘ ""5
E .-n}‘.tw_fs

Sefior Jefe,

i G ERMANCAVEL TER, s
N -T.P.A. No. -832 , .
‘'C.C. No. 2.877.924 de Bogoti

?,-- py IR AT
MO NOTARID ELKTO HII.-C;I&U::
T pe BOGOTA, waOD COMNBTA -

grocuria COINEIaL cCON &L D
Y gt GUE LT TENIDO A I.Aj'\lﬁ

, . Lo .- " ’ "‘"‘ .
Q- \ . \ . = e, -l..l

Acepto: e LY sl
v 1 03 JUN 200 _ .
L A5 AT
. et - = Wﬁ-ﬁ
%,’.m; noﬂguz
§MMN"MWEL Ak EMILIO FERRERO
T.P.A. N2 311.929
C.C. No. 438.019 de Usagquén
]
2e-780-2 [
[
i
CAVELIER ABOGADOS NIT. 060.041.367-3 . ;
f Jl



e .,:--_

P

quiln uhfho i pédule de ciuda

om‘-ifd- en

s:aiud-ugua.nc:.

o Eﬁﬂl -AUTENTICACION DE FIRMA
K .'“G :RFIBF-N-TA€ION PERSONAL
g J{An tep. geb-Dacate 282
4:\ 4-n..-r- :: iy .

Mﬂg‘ ncue ISDJ del Circul
% Q ol D f!'l' “> cy' _

de 1969)

droiitua bl e

'y lo tarjuia (rofesiond

e Qz;_ d.t Miniterio de lusicio. con

et m—"

. FIRMA AUTOGRAFA DEL DECLARANTE

010CT.1993 B :

DILIGENCIA DE AUTENTICACION ﬂE FIHMR

. ) 1
CON PRESENTACION PERSONAL ey o 0t

t Ant Yro. del Decreto 2282 de 10891y L. *

Arte el Notario Cincuenta {50) del Circulp de det :
Bogntd.c_mperecio, el Doctor M/ o Wlfl T i
Quien exhibio ia cédula Jlua'adnm'n niimero é}f : E( ST [
expedida en Y, Hﬁ' 4 y b e ,-gela pretesional ,-"j-:.' ;

nimero Zl . ﬁf del Miniverio lusur o, com ‘- \
ol presente documento dirigido o: (LM’/ Q & .-.5.'. ]

¥y decioro que IgAirmg que opumr ‘en € c: .uya.

Q‘ [ 3 S -“—-.'-5:‘
— !
FIRMA™ AUTOGHRAr Dl‘-L ECLARANTE

Sontaté ‘de Bago'td. DC,
AUTORIZO LA ANTERIOR

de Santafd dgt

7
; AUTORIZD LA ANTERIOR
I .

VT e

; ,L__. e M e
[ e
.




CAVELIER ABOGADOS COLO: 0351-B41-053-8 MRE/mmn-1d-4101 /

DOCUMENTOS ANEXOS

1. [X] Publicacion Internacional WO 2004/041824 A3

Descripcion:
Péaginas 1- 43 en el idioma original
Paginas 1-71 en espafiol
Reivindicaciones: Namero (s) 1-10
Figuras: Ndmero (s) ____
[ Forma PCT/RO/101. PCT Request
[] Forma PCT/RO/108. Invitation to Correct Defects.
Forma PCT/ISA/210. Informe de Blsqueda Intemacional.
[] Forma PCT/ISAJ220. Notificacién De La Transmision Del Informe De Blsqueda
Intemacional Y De La Opinién Escrita De La Administracién Encargada De La Blsqueda
Intemacional, O De La Declaracién.
8. [ ] Forma PCT/ISA/237. Opini6n Escrita De La Administracién Encargada De La Busqueda
Intemacional.

7. [ Forma PCT/IB/304. Notification Conceming Submission Or Transmittal Of Priority
Document.

8. [ Forma PCT/IB/308. Notification Of The Recoding Of A Change.
Descripcion De Modificacion:

o M Dd

9. [[] Forma PCT/1B/308. Notice Informing The Applicant Of The Communication Of The
Intemational Application To The Designated Offices.

10.[] Forma PCT/IB/332. Information Conceming Elected Offices Notified Of Their Election.

11.J] Forma PCT/IPEA/401. PCT Demand

12.[] Forma PCT/IPEA/402. Notification Of Receipt Of Demand By Competent Intemational
Preliminary Examining Authority.

13.[C] Forma PCT/IPEA/408. Written Opinion.

14.[] Forma PCT/IPEA/416. Notification Of Transmittal Of The Intemational Preliminary
Examination Report.

15.[<] Forma PCT/IPEA/409. Informe Del Examen Preliminar Intemacional.

16.[] Traduccién Al Espafiol Del Informe Del Examen Preliminar Internacional.

17.[0 Traduccidn Al Espafiol De Los Anexos Presentados Junto Con El Informe Del Examen
Preliminar Intemacional.



O 20047041824 A2 M| 1B) 50000 0 0 OO O

A=

(12} INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellcctunl Property
Orpanization
Interational Burcin

(43) Internationat Publication Dule

Bgene - Y30M
0 OB L

{10) Internationsl Publicalion Numhber

21 May 2004 (21.05.2004) PCT WO 2004/041824 A2
(51) Infernutional Putent Chnsdlfiention™  CO7D 487/04. Frank |DIYDEL: Lindenweg 4, 67258 [lessheim (D9,
ADIN 4380, CO7C 69776 SCHWOGLER, Anls [DIY/DE|: Heinrich-Lunz-Sir 3.
68165 Munnheim (DE). AMMERMANN., Eherhurd
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Substituled 6-(2-halogenphenyl)-trinzolopyrimidines of formula

{11 in Which R1 denote alkyl, alkenyl, alkynyl, alkadienyl. haloalkyl. haloalienyl,
cycloalkyl, phenyl. naphthyl, or 1 5- or 6-membered satursied, unsawrated. or
aromatic heterocyck, containing one 1o four nitrogen atoms or one 1o three ni-
trogen atoms and one sulfur or oxygen atom, wherein R! and R? radicals may
be substinned as defined in the description, R*denole hydrogen, or a gronp men-
tioned forR': ar
a1 5- or 6-membered heterocycle. containing one to four nitrogen aloms or one W

R! and R* wogether with the interjacent nitrogen atom represent

three nitrogen atoms and one sulfur or oxygen alom. which ring may be substi-
tuied as defined in the description; Hul is halogen: LY, L? independently denate hydrogen, halogen, or atkyl: L2 is hydrogen, halogen,
haloalkyl, or NHa. NHR®. or N{Rb);, wherein Rb is us defined in the description,wherein at least one from L', L and 1* is not
hydrogen: X is halogen. cyanc. alkyl, alkoxy, haloalkoxy or alkenyloxy processes far their preparation, compositions conlaining

them and to their nse for combating phylopathogenic fungi.
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Substituted 6-(2-halogenphenyl)-triazolopyrimidines
Description

The invention relates to substituted 6-(2-halogenphenyl}-triazo-
lopyrimidines of formula I

L!

rRA_.R? L

1
L
- -~ H
NN Ny dal

in which

Rl dencte C3-Cig-alkyl, Cz-Cip—alkenyl, Cz-Cip-alkynyl. or
C4—Cip—alkadienyl, C;-Cip—haloalky}, C;—Cip-baloalkenyl,
C3~Cigo—cycloalkyl, phenyl, naphthyl, or

a 5- or 6—-membered saturated, unsaturated, or aromatic
heterocycle, containing one to four nitrogen atoms or cne to
three nitrogen atoms and one sulfur or oxygen atom,

wherein Rl and R? radicals may be unsubstituted or partly or
fully halegenated or may carry cme to three groups RS,

R* 1is cyano, nitro, hydroxyl, C;-Cg-alkyl, C3~Cg-cycloal-
kyl, Ci-Csg—alkoxy, C3~Cg-alkylthio, C1-Csg—alkylamino, di-
C1-Cs—alkylamino, Ca-Cg-alkenyl, Cz;—-Cg—-alkenyloxy,
Ca-Cg-alkynyl. C3-Cg-alkynyloxy, or C;—Cq—-alkylenedioxy;

R2 denote hydrogen, or a group mentioned for Rl; or

Rl and R? together with the interjacent nitrogen atom represent a
saturated or partially unsaturated 5- or 6-membered
heterocycle, containing one to four nitrogen atoms or one to
three nitrogen atoms and one sulfur or oxygen atom, which
ring may be substituted by one to three R® radicals;

Hal is halogen;
L, 13 indei:endmtly denote hydrogen, balogen, or Ci-Cg-alkyl;

L2 is hydrogen, halogen, {3-C,-haloalkyl, or NHa, NHRP, or

g
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BRd ip C;-Cg-alkyl, C3-Cig—alkenyl, C3-Cjp—alkynyl,
C1—Cg-haloalkyl, C3-Cg-haloalkenyl, C3-Cs-haloalkynyl,
C1-Cg—alkoxy-C;-Csg—alkyl, C3;—Cg-alkylthio-C;-Cg-alkyl,
C3—Cip-cycloalkyl, oxr C(=0)-A, in which
r

A is hydrogen, hydroxy., C;-Cg-alkyl, Ci-Cg~alkoxy,

C;-Cs—halogenalkoxy, C;-Cg-alkylamino or

di-(C;-Cg—alkyl)amino;

wherein at least onme from L1, 12, and L3 is not hydrogenm;

X is balogen, cyano, C;-Cg-alkyl, C;-Cg—alkoxy,
Cy-Cg-haloalkoxy or C3—Cg—alkenyloxy.

Moreover, the invention relates to processes for their prepara-
tion, compositions containing them and to their use for combating

phytopathogenic fungi.

6-Phenyl-7-amino-triazolopyrimidines are generally known fram

Triazolopyrimidines with a trifluorophenyl group in 6-position
are disclosed in WO 98/46607 and EP-A 945 453. Fraom EP-A 834 513
diverse 6-pentafluorophenyl-triazeclopyrimidines are known.

The compounds disclesed in the documents discussed above are said
to be active against various phytopathogenic fungi. .

It is an object of the present invention to provide compounds ha-
ving improved fungicidal activity.

We have found that this object is achieved by the compounds defi-
ned at the outset. Furthermore, we have found processes for their
preparation, compositions comprising them and methods for con-
trolling phytopathogenic fungi using the caompounds I.

The compounds of formula I differ from the compounds known from
closest prior art EP-A 945 453 and EP-A B34 513 in the 6-{2-halo-
genphenyl) group, which is further substituted in 3-, 4- and/or
S-position. )

Compounds of formula I can be prepared similar to the conditions
known from EP-A 550 113. Preferably the preparation of compounds
of formula I as defined above comprises reacting S5-amino-triazole
with 2-({2-halogenphenyl)-substituted malonic acid ester of for-
mila II, in which
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3 L
N n? L?
</ RO B
+ ——
= o Lt II <,N-N x L' III
- o~ 1
o? ot Y

R represents alkyl, preferably C;-Cs—alkyl, in particular methyl
or ethyl, under alkaline conditions, preferably using high boi-
ling tertiary amines as for example tri-n-butylamine as disclosed
for example by EP-A 770 615 to yield compounds of formula IXI.

The resulting 5, 7-dihydroxy-6-phenyl-triazolopyrimidine of for-
mula ITI, wherein Ll to I° are as defined for formula I, is subse-
quently treated with a2 halogenating agent, preferably with a bro-
minating or chlorinating agent, such as phosphorus oxybromide or
phosphorus oxychloride, neat or in the presence of a solvent to
give IV, wherein Y is halogen, such as chlorine or bromine.

3

L!

IIT — IV
Ny L?
(,N.fl\ — Hal
N Y
The reaction is suitably carried out at a temperature in the

range from 0°C to 150°C, the preferred reaction temperature being
from B0°C to 125°C as disclosed for example by EP-A 770 615.

Dihalotriazolopyrimidine IV is further reacted with an amine of
formla V

RI.

g2~ H v
in which R! and R? are as defined in formula I to produce com-
pounds of formmla I in which X is halogen.

The reaction between the 5,7-dihalo compound IV and the amine of
formula V can be carried out under conditions known fram WO
98/46608. The reaction is preferably carried out in the presence
of a solvent. Suitable solvents include ethers, such as dioxane,
diethyl ether and, especially, tetrahydrofuran, halogenated hy-
drocarbons such as dichloromethane and arcmatic hydrocarbons, for
example toluene.

//J
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The reaction is suitably carried out at a temperature in the
range fram 0°C to 70°C, the preferred reaction temperature being
from 10°C to 35°C.

It is also preferred that the reaction is carried gu‘t in the pre-
sence of a base. Suitable bases include tertiary amines, such as
triethylamine, and inorganic bages, such as potasasium carbonate
or sodium carbonate. Alternatively, an excess of the compound of
formula V may serve as a base.

Compounde of formula I in which X denotes cyamo, C3i-Cs-alkoxy,
C1-Cg-haloalkoxy or C3;~Cg-alkenyloxy can be prepared by reacting
compounds I’ in which Y is halogen, preferably chlero, with com-
pounds of formmla VI, which are, dependent fram the wvalue of X'
to be introduced to yield formula I compounds, an anorganic cyano
salt, an alkaxylate, haloalkoxylate or an alkenyloxylate, respec-
tively, preferably in the presence of a solvent. The cation M in
formula VI has minor influepnce; for practical and economical re-
asons usually ammonium-, tetraalkylammonium- or alkalimetal- and
earth metal salts are preferred.

I{X=X"')

The reaction is suitably carried out at a temperature in the
range from 0 to 1209C, the preferred reaction temperature being
from 10 to 40°C [cf. J. Heterocycl. Chem. Vol.l2, p. B61-B6E3
(1975)1].

Suitable solvents include ethers, such as dioxane, diethyl ether
and, especlally, tetrahydrofuran, halogenated hydrocarbons such
as dichloromethane and aromatic hydrocarbons, for example to-
luene.

Compounds of formula I in which X denotes C;—Cg-alkyl can be pre-
pared by reacting compounds I in which X is halogen, preferably
chloro, with malonic acid esters of formla VII, wherein X” deno-
tes H or C;-Cs~alkyl and R demotes C;~Cq-alkyl, to compounds of
formula VIII and decarboxylation under conditions described in
US 5,994,360.
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x'
I(X=Hal) + orlro —_— VIII
VII
A/H*
VIII — = I (X=C;-Ce-alkyl)

Accordingly, the invention relates to the novel intermediates of
formulae ITI, IIT and IV.

The campounds of formula IT are preferably prepared by reactian
of the corresponding substituted bromobenzenes with sodium dial-
kylmalonates in the presence of a copper(I) salt [cf. Chemistry
Letters, pp. 367-370, 1581; EP-A 10 02 788].

The compounds of formula II may also be prepared by reaction of
an alkyl 2-(2-balogenphenyl)-acetate with dialkylcarbonate in the
presence of a strong base, preferebly sodium ethoxide and sodium
hydride (cf. Heterocycles, pp. 1031-1047, 1996).

The substituted phenylacetates which are the starting compounds
for campounds of formula II are known and commercially available,
and/or they are cbtainable by generally known methods.

The reaction mixtures are worked up in a customary manner, for
example by mixing with water, chase separation and, if required,
chromatographic purification of the crude products. Some of the
end products are obtained in the form of colorless or slightly
brownish, viscous oils, which are purified or freed from volatile
components under reduced pressure and at moderately elevated tem~
peratures. If the end products are obtained as solids, purifica-
tion can also be carried out by recrystallization or digestiom.

If individual compounds I are not cobtainable by the routes des-
cribed above, they can be prepared by derivatization of other
compounds I.

:
In the symbol definitione given in the formulae zbove, collective
terms were used which generally represent the following substi-

tuenta:

- Halogen: fluorine, chlorine, bramine and iodine;

PCT/EP2NI3/N]1 2276 //é
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Cy;-Cip-alkyl: saturated, straight-chain or branched hydrocarbon
radicals having 1 to 10, especially 1 to § carbon atoms, for
example C;-Cs—alkyl as mentioned above or pentyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-di-methylpropyl, l-ethylpropyl,
hexyl, 1,l-~dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,l-dimethyl-
butyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl,
1,1,2-trimethylpropyl, 1,2,2~trimethylpropyl.
l-ethyl-l-methylpropyl and l-ethyl-2-methylpropyl;

Ca~Cyp-alkenyl: wmsaturated, straight-chain or branched
hydrocarbon radicals having 2 to 10, especially 2 to & carbon
atoms and a double bond in any position, for example ethenyl,
l-propenyl, 2-propemyl, l-methylethenyl, l-butenyl, 2-butenyl,
3-butenyl, l-methyl-l-propenyl, 2-methyl-l-propenyl,
l-methyl-2-propenyl and 2-methyl-2-propenyl:;

Ca~Cip-alkynyl: straight-chain or branched bydrocarbon radicals
having 2 to 10, especially 2 to 4 carbon atoms and a triple bond
in any position, for example ethynyl, l-propynyl, 2-propynyl,
l1-butynyl, 2-butynyl, 3-butynyl and l-methyl-2-propynyl;

C3-Cip—cycloalkyl: mono—- or bicyclic cycloalkyl groups having 3 to
10 carbon atoms; monocyclic groups preferebly have 3 to 8, espe-
cially 3 to 6 ring members, bicyclic groups preferably have 8 to
10 ring members.

A 5- or 6-membered saturated or partially umsaturated
heterocycle, containing one to four nitrogen atoms or ome to
three nitrogen atoms and one pulfur or oxygen atom, preferably
one oxXygen atom, for example saturated heterocycles such as
l-pyrimidinyl, 2-pyrimidinyl, morpholin-4-yl, thiomorpholin-4-v1;
or partially unsaturated heterocycles, containing one C=C or one
N=C doubla bond, such as 3, 6-dihydro-2H-pyridin-l1-yl, or
2,5-dihydropyrrol-1-yl;

A S5-membered aromatic heterocycle, containing ome to four
nitrogen atoms or one to three nitrogen atocms and one sulfur or
oxygen atom: 5-membered heteroaryl groups which, in addition to
carbon atoms, may contain one to four nitrogen atoms or ame to
three nitrogen atoms and one sulfur or oxygen atom as ring
members, for example 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyrrolyl, 3-pyrrolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl,
3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 3-pyrazolyl,
d-pyrazolyl, S5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-imidazo-
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lyl, 1,2,4-oxadjazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-thiadi-
azol-3-yl, 1.,2,4-thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,3,4-oxa-
diazol-2-yl, 1,3,4-thiadiazol-2-yl and 1,3,4-triazol-2-yl;

6-membered aromatic heterocycle, containing one to four nitrogen
atoms: 6-membered heteroaryl groups which, in addition to carbon
atoms, may contain one tc three or one to four nitrogen atoms as
ring members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl,
3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-py-
rimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-tria-
2in-3-yl, preferably pyridyl, pyrimidyl, pyrazelyl or thienmyl.

With respect te their intended use, preference is given to
triazolopyrimidines of the formula I having the following substi-
tuents, where the preference is valid in each case on ite own or
in combination:

A preferred cycloalkyl moiety is cyclopentyl being optionally
substituted by one or more nitro, cyano, C;-Cg-alkyl, C;—Cg-alkoxy
groups.

Preference is given to compounds of formula I in which any alkyl
or haloalkyl part of the groups Rl or R?, which may be straight
chained or branched, contains up to 10 carbon atoms, preferably 1
to 9 carbon atams, more preferably 2 to 6 carbon atams, any
alkenyvl or alkynyl part of the substituents Rl or R2 contains up
to 10 carbon atams, preferably 2 to 9 carbon atoms, more prefera-
bly 3 to 6 carbon atams, any cycloalkyl part of the substituents
Rl or R?2 contains from 3 to 10 carbon atoms, preferably from 3 to
8 carbon atoms, more preferably from 3 to 6 carbon atoms, and any
bicycloalkyl part of the substituents R! or R? contains from 5 to
9 carbon atoms, preferably from 7 to 9 carbon atoms. Any alkyl,
alkenyl or alkynyl group may be linear or branched.

Compounds of formula I are preferred in which 5}_ represents a
straight-chained or branched C;-Cig-alkyl, in particular a bran-
ched C3-Cjpo—alkyl group, a C3-Cg-cycloalkyl, a Cs-Co-bicycloalkyl,
a C3-Cp—cycloalkyl-C;-Cg-alkyl, C;-Cig—alkoxy-C;-Ce—alkyl, a
Ci~Cip-haloalkyl or a phenyl group being optionally substituted by
cne to three halogen atoms or C;-Cip~alkyl or C;-Cig-alkoxy groups.

Moreover, Jparticular preference is given to campounds I in which
:RE and R2 together with the interjacent nitrogen atom form an op-
tionally substituted heterocyclic ring, preferably an opticnally
substituted Ci-Cy-heterocyclic ring, in particular a 5- or
6-membered saturated heterocycle, such as pyrrolidine,

piperidine, morpholine, or tetrahydropyridine, or a 5- or

o
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6-membered partially unsaturated heterocycle, such as 3,6-di-
hydro-2H-pyridin-1-yl, or 2,5-dihydropyrrol-l-yl, wherein the sa-
turated or unsaturated heterocycle is optionally substituted by
one or more C;-Cy4-alkyl or C;~Ca-haloalkyl groups, preferably by
one or two methyl groups. Particular preference is ,g'iven to
campounds I, in which R! and R? together form a 4-methyl-
piperidin-1-yl group. .

Furthermore, particular preference is given to compounds I in
which R? represents hydrogen, C;-Cjp-alkyl or C;-~C;p-haloalkyl, in
particular hydrogen.

Moreover, particular preference is given to compounds Il in which
R? is methyl or ethyl.

If R! denotes C3-Cip-haloalkyl, preferably polyfluorinated alkyl,
in particular 2,2,2-trifluorcethyl, 2-(1,1,i-trifluoropropyl) or
2-(1,1,1-trifluorobutyl), R? preferably represents hydrogen.

Particular preference is given to compounds I in which ‘I._-I_a'.l is
fluoro, chloro, or bromo, particularly fluoro.

Furthermore, preference is given to compounds I in which Il is
hydrogen, or fluoro, particularly hydrogen. )

Besides, particular preference is given to campounde I in which -2
is bhydrogen, fluoro, trifluoromethyl, amino, dimethylamino, or
N-acetylamino, particulerly fluoro.

Futhermore, preference is given to campounds I in which I2 is NHRP
or N(RP);, wherein RP is mathyl or C(=0)-C;~C¢-alkyl. )

Likewise, particular preference is given to ccmpounds I in which

I3 is hydrogen, fluoro, methyl, particularly hydrogen.

A particularly preferred embodiment of the present invemtion are
compounds of formula I, in which the 6-(2~-halophenyl) group re-
presents one of the following moleties:

2,3,5-trifluvorophenyl, 2,4-difluorophenyl, 2-F,4-CF3-phenyl,
2-F,5-CHz-phenyl, 2-Cl, 4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-phe-
nyl, 2-Cl,4-Br-phenyl, 2,3-difluorophenyl, 2,4-difluorophemyl,
2,4,5-trifluorophenyl, 2,3,4-trifluorophenyl, 2-F,4-NHa-phenyl,
2-F,4-N(CH3)2-phenyl, 2-F,4-NHC(0)CHs-phenyl, 2-Br,3,5-difluocro-
phenyl, 2-F,4-NO3-phenyl, and 2-Cl,4~NO,-phenyl.
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Moreover, preference is given to compounds I in which X is
halogen, cyano or methyl, preferably halogen, such as chloro or
bromo, particularly chloro.

The particularly preferred embodiments of the intermediates with
respect to the variables correspond to those of the radica_ls X
and L! to L3 of formla I.

Included in the scope of the prasent invention are (R) and (S)
isomers of compounds of general formula I having a chiral center
and the racemates thereof, and salts, N-oxides and acid addition
compounds .

With respect to their use, particular preference is given to the
compounds I compiled in the tables below. The groups mentioned in
the tables for a substituent are furthermore for their part., in-
dependently of the combination in which they are menticmed, &
particularly preferred embodiment of the respective substituents.

Table 1

Compounds of formula I, in which X is chloro, Hal, L! and L? are
fluoro, 12 is hydrogen and R! and R2 correspond to one row in
Table A

Table 2

Campounds of formula I, in which X is cyano, Hal, L! and 13 are
fluoro, L? is hydrogen and R! and R? correspond to cne row in
Table A

Table 3

Compounds of formula I, in which X is methyl, Hal, 11 and L3 are
fluoro, 12 is hydrogen and R! and R? correspond to one row in
Table A

Table 4

Compounds of formula I, in which X is methoxy, Hal, I’ and L3 are
fluoro, L? is hydrogen and R! and R? correspond to one row in
Table A

Table 5 i

Compounds of formula I, in which X is chloro, Hal and 12 are
fluoro, LY and 1? are hydrogen and R! and R? correspond to cne row
in Table A
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Table 6
Compounds of formula I, in which X is cyano, Hal and L? are
flucro, L1 and I3 are hydrogen and Rl and R? correspond to one row
in Table A

r

Tahle 7

Campounds of formmla I, in which X is methyl, Hal and 12 are
fluoro, L1 and I? are hydrogen and Rl and R? correspond to ome row
in Table A

Table B

Compounds of formula I, in which X is methoxy, Hal and L2 are
flnoro, L1 and L3 are hydrogen and Rl and R? correspond to one row
in Table A

Table 9

Campounds of formmla I, in which X is chloro, Hal ie fluoro, L1
and L3 are hydrogemn, L2 is trifluorcomethyl and Rl and R?
correspond to one row in Table A

Table 10

Compounds of formula I, in which X is cyano, Hal is fluoro, L1 and
13 are hydrogen, 12 is trifluoromethyl and Rl and R? correspond to
cne row in Table A

Table 11

Coampounds of formula I, in which X is methyl, Hal is fluoro, I
and L3 are hydrogen, 12 is trifluoromethyl and Rl and R2
correspond to one row in Table A

Table 12

Campounds of formula X, in which X is methoxy, Hal is fluoro, I4
and L3 are hydrogen, 12 is trifluoromethyl and R! and R2
correspond to one row in Table A

Table 13

Campounds of formmla I, in which X is chloro, Hal is fluoro, It
and L2 are hydrogen, L® is methyl and Rl and R2 correspond to ome
row in Table A .

Table 14

Compounds of formmla I, in which X is cyano, Hal is fluoro, L1 and
I? are hydrogen, I3 is methyl and Rl and R2 correspond to onme row
in Table A
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Table 15
Compounds of formula I, in which X is methyl, Hal is fluore, L1
and L2 are hydrogen, L® is methyl and R! and R2 correspond to one
row in Table A

Table 16

Compounds of formula I, in which X is methoxy, Hal is fluoro, 11
and L2 are hydrogen, L® is methyl and R! and R? correspond to one
row in Table A

Teble 17
Compounds of formmla I, in which X and Hal are chloro, L1 and I3
are hydrogen, 12 is fluorc and Rl and R? correspond to one row in
Table A

Table 18

Campounds of formmla I, in which X is cyano, Hal is chloro, Ll and
I? are hydrogen, 1?2 is fluoro and R! and R? correspond to one row
in Table A

Table 19

Compounds of formula I, in which X is methyl, Hal is chloro, IL?
and L3 are hydrogen, I? is fluoro and Rl and R? correspond to one
row in Table A

Table 20

Compounde of formula I, in which X is methoxy, Hal is chloro, L1
and 1® are hydrogen, L2 is fluoro and R* and R? correspond to cnme
row in Table A

Table 21

Compounds of formula I, in which X is chloro, Bal is fluoro, L!
and L3 are hydrogen, 12 is chloro and Rl and R? correspond to cne
row in Table A

Table 22

Campounds of formula I, in which X ie cyano, Hal is fluoro, L1 and
13 are hydrogen, 12 is chloro and Rl and R2 correspond to one row
in Table A .

Table 23 ;

Compoundp of formwla I, in which X is methyl, Hal is fluoro, I
and I3 are hydrogen, I? is chloro and R! and R? correspond to one
row in Table A
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Table 24
Coampounds of formula I, in which X is methoxy, Hal is fluoro, 11
and I3 are hydrogen, 12 is chloro and R! and R? correspond to one
row in Table A

r

Table 25

Compounds of formula I, in which-X is chloro, Hal is fluoro, IA
and I3 are hydrogen, 1L? is hromo and R! and R? correspond to one
row in Teable A

Table 26

Compounds of formula I, in which X is cyano, Hal is fluoro, Il and
I3 are hydrogen, 12 is bromo and Rl and R? correspond to one row
in Table A

Table 27

Compounds of formula I, in which X is methyl, Hal is fluoro, I4
and I3 are hydrogen, L2 is bromo and R! and R? correspond to one
row in Table A

Table 28

Compounds of formula I, in which X is methoxy, Hal is fluoro, It
and I3 are hydrogen, 12 is bromo and Rl and R? correspond to one
row in Table A

Table 29

Compounds of formula I, in which X and Hal are chloro, It and 13
are hydrogen, 12 is broamo and R! and R? correspond to one row in
Tabla A

Table 30

Compounds of formmla I, in which X is cyano, Hal is chioro, 11 and
17 are hydrogen, I? is bromo and Rl and R? correspond to one row
in Teble A

Table 31

Compounds of formmle I, in which X is methyl, Hal is chloro, 11
and I? are hydrogen, 12 is bromo and R! and R? correspond to cme
row in Table A

Table 32

Campounds of formula I, in which X is methoxy, Hal is chloro, Li
and L3 are hydrogen, 1? is bromo and Rl and R? correspond to cne
row in Table A
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Table 33

Conmpounds of formmla I, in which X, Hal and L2 are chloro, Il and

1? are hydrogen and R! and R® correspond to one row in Table A

Table 34

Compounds of formula I, in which X is cyano, Hel and 12 are
chloro, Ll and L3 are hydrogen and Rl and R? correspond to one
in Table A

Table 35

Compounds of formula I, in which X is methyl, Hal and L2 are
chloro, Ll apd 13 are hydrogen and Rl and R? correspond to one
in Table A

Table 36

Compounds of formula I, in which X is methoxy, Hal and I2? are
chlore, L1 and L3 are hydrogen and Rl and R? correspond to cme
in Table A

Table 37

Campounds of formula I, in which X is chloro, Hal and L1 are
fluoro, L? and I3 are hydrogen and R! and R2 correspond to one
in Table A

Table 38

Compounds of formila I, in which X is cyano, Hal and Ll are
fluoro, 12 and I3 are hydrogen and Rl and R2 correspond to one
in Table A

Table 39

Compounds of formula I, in which X is methyl, Hal and 1! are
fluoro, L? and L3 are hydrogen and R! and R? correspond to one
in Table A

Table 40

Compounds of formula I, in which X is methoxy, Hal and Ll are
fluoro, 12 and I3 are hydrogen and R! and R? correspond to one
in Table A

Table 41 )

Compounds ‘of formula I, in which X is chloro, Hal and L3 are
fluoro, 1 and L? hydrogen and Rl and R? correspond to one row
Table A

row

row

row

row

row

row

row
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Table 42
Compounds of formula I, in which X is cyano, Hal and I3 are
fluoro, Ll and L? hydrogep and R! and R? correspond to opne row in
Table A

r

Table 43

Compounds of formula I, in which X is methyl, Hal and 13 are
fluoro, Il and 12 hydrogen and R! and R? correspond to onme row in
Table A

Table 44

Compounds of formula I, in which X is methoxy, Hal and 13 are
fluorc, L! and 12 hydrogen and R! and R? correspond to one row in
Table A

Table 45

Compounds of formula I, in which X is chloro, Hal, 12 and 1° are
fluoro, Ll ies hydrogen and R! and R2 correspond to one row in
Table A

Table 46

Compounds of formula I, in which X is cyano, Hal, 12 and L® are
fluoro, L! is hydrogen and R! and R2 correspond to cne row in
Table A

Table 47

Compounds of formmla I, in which X is methyl, Hal, 1? and I3 are
fluoro, Ll is hydrogen and R! and R? correspond to cne row in
Table A

Table 48

Compounds of formula I, in which X is methoxy, Hal, 12 and 13 are
fluoro, 11 is hydrogen and R! and R2 correspond to cne row in
Table A

Table 49

Compounds of formula I, in which X is chloro, Eal, I* and I? are
fluoro, 13 is hydrogen and R! and R2 correspond to one row in
Table A

Table 50

Compounds of formula I, in which X is cyano, Hal, 11 and L2 are
fluoro, L3 is hydrogen and Rl and R? correspond to cne row in
Table A
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Table 51
Compounds of formmla I, in which X is methyl, Hal, Ll and L3 are
fluoro, 13 is hydrogen and R! and R? correspond to ane row in
Table A

Table 52

Compounds of formmla I, in which X is methoxy, Hal, L! and 1° are
fluoro, 13 is bydrogen and Rl and R2 correspond to one row in
Table A

Table 53

Compounds of formula I, in which X is chloro, Hal is bromo, Ll and
13 are fluoro, 12 is hydrogen and R! and R? correspond to one row
in Table A

Table 54

Compounds of formula I, in which X is cyano, Hal iz bramo, L! and
13 are fluoro, 12 is hydrogem and R! and R? correspond to one row
in Table A

Table 55

Compounde of formula I, in which X is methyl, Hal is bramo, I1 and
13 are fluoro, L2 is hydrogen and R1 and R? correspond to ome row
in Table A .

Table 56

Campounde of formmla I, in which X is methaxy, Hal is bromo, 14
and I3 are fluorc, L? is hydrogen and Rl and R? correspond to ome
row in Table A

Table 57

Compounds of formmla I, in which X is chloro, Hal is fluoro, I4
and L3 are bydrogen, 12 is amino and Rl and R3 correspond to cne
row in Table A

Table 58

Compounde of formmla I, in which X is cyano, Hal is fluoro, I! and
I3 are hydrogen, L? is amino and Ri and R2 correspond to one row
in Table A X

Table 59 ;

Campounds of formula I, in which X is methyl, Hal is fluoro, I}
apnd L3 are hydrogen, 12 is amino and R} and R? correspond to one
row in Table A
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Table 60
Compounds of formmla I, in which X is methoxy, Hal is fluoro, L?
and L? are hydrogen, L? is amino and Rl and R® correspond to one
row in Table A .
Table 61
Campounds of formmla I, in which X is chloro, Hal is fluore, Il
and 13 are hydrogen, 12 is methylamino and R and R2 correspond to
one row in Table A

Table 62

Compounds of formmla I, in which X is cyano, Hal is fluoro, L1 and
17 are hydrogen, 12 is methylamino and Rl and R? correspond to one
row in Table A

Table 63

Campounds of formula I, in which X is methyl, Hal is fluoro, I2
and I3 are hydrogen, 12 is methylamino and Rl and R® correspond to
cne row in Table A

Table 64

Conxpounds of formula I, in which X is methoxy, Hal is fluoxo, L1
and I° are hydrogen, 12 is methylamino and R! and R? correspond to
cne row in Table A

Table 65

Compounds of formula I, in which X is chloro, Hal is fluore, I -
and L? are hydrogen, I? is dimethylamino and Rl and R? correspond
to one row in Table A

Table 66

Campounds of formula I, in which X is cyano, Hal is fluoro, Il and
1? are hydrogen, 12 is dimethylamino and Rl and R? correspond to
cne row in Table A

Table 67

Campounds of fornmmla I, in which X is methyl, Hal is fluoro, 11
and L? are hydrogen, 1? is dimethylamino and Rl and R? correspond
to one row in Table A

Table 68

Campounds of formula I, in which X is methoxy, Hal is fluoro, L1
and L3 are hydrogen, 12 is dimethylamino and R* and R? correspond
to one row in Table A
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Table 69
Compounds of formula I, in which X is chloro, Hal is fluoro, 1l
and 1? are hydrogen, L? is N-acetylamino and Rl and R? correspond
to one row in Table A

Table 70

Compounds of formula I, in which X is cyano, Hal is fluoro, Il and

13 are hydrogen, L? is N-acetylamino and Rl and R? correspond to
ane row in Table A

Table 71

Campounds of formula I, in which X ie methyl, Hal is fluoro, Il
and I? are hydrogen, 12 is N-acetylamino and R! and R? correspond
to one row in Table A

Table 72

Compounds of formula I, in which X is methoxy, Hal is fluoro, L1
and L3 are hydrogen, 12 is N-acetylamino and R! and R? correspond
to cne row in Table A
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Table A 3
R\ _.R° L’
I
X
N “w

No. R R?

A=-] CH,;CH; H

A-2 CH2CH;> CH3

A-3 CH,CH3 CHaCH3

A-4 CH;CF; H

A-5 CH3;CF3 CH;

A-6 CHzCFy CH,CH;

A7 CH,CC13 5

A-8 CHzCCl13 CBH;

2-9 CH3CCla CHaCH;3
A-10 . CH;CH2CH3 . :
A-11 CH2CHa2CH3 CH3
A-12 ) ! CH,CHoCH3 CHaCH3
A-13 CHaCH2CH, CHa2CHZCHa
A-14 CH(CH3) 2 H
A-15 CH(CHz) 2 CH3
A-16 CH(CHa) 2 CH,CHs

Ll
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Fo. Rl R2
A=-17 - {X) CH(CH;3)-CH2CHy H
A-18 (+) CE(CH3)-CHaCH;3 CH3
5 | A-19 () CH{CHs3)-CHzCHj3 CHyCH;
A-20 (S) CH(CH;3)~CHzCHj H
A=-21 (S) CH{CH3)-CH3CHy CHs
A-22 (S) CH(CH;3)-CH;CH; CH2CH;
aA-23 (R) CH(CH3)-CH3CHj H
18 (R) CHI{CH3)—CHyCHy CHy
A-25 (R) CH(CHj;)-CRH;CH; CH;CHa
A-26 () CH{CH;)-CHI(CH3)2 H
A-27 (£) CH(CH3)-CH(CH3)2 CHj
15 | a-28 (£) CH(CH3)-CE(CHj)2 CHzCH;
A-29 (S) CH(CH3)~CH(CHs3)2 H
A~30 (S) CH(CH3)-CH(CH3)2 CHj
A-31 {S) CH(CH3)-CH(CHs)3 CH2CH;
20 | A-32 (R) CH(CH3)-CH(CH;)2 H
A-33 (R) CH{CH3)-CH(CH;3)2 CH;
A-34 (R) CH(CH3)-CH(CH;3)2 CHCH;
A-35 () CH(CH;)-C(CHj)3 H
25 A-36 {(£) CH{CH3)-C(CHi)> CH;
A=-37 () CH{CH3)-C(CH3)3 CH»CH3
A-38 (8) CH(CH3)}-C(CHj3)3 H
A-39 (5) CH{CH3)-C(CB3)s CH;
A~40 {S) CH(CH;3)-C(CHs)3 CH2CH;
30 Ma-a1 (R) CH(CH3)—C(CHa)3 H
A~42 (R} CH(CH3)-C(CHsz)3 CH3
A-43 {R) CH(CH3)-C(CHs)s CH2CH3
A-44 (+) CH(CHg)-CF3 H
35 | A-45 (+) CH(CH3)-CF3 CHa
A-46 {+) CH(CH3)-CF3 CH;CHj
A-47 (S) CH(CH3)-CFs H
A-48 (5) CH(CH3)-CF> CH;
40 A-49 (5) CH({CH3)-CFy CHaCHj
A-50 {R) CH(CH;)~CFs3 H
A-51 (R) CH(CH3)-CF3 CHa
A-52 (R) CH(CH3)-CF; CH2CH3
A-53 () CH(CH3)-CCl; H
ey (Z) CH(CHz)—-CCls CH,
A-55 (t) CB(CH;)-CCl; CH,CH,
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No. Rl R2
A-56 (S) CH(CHj)-CCl; H
A-57 (S) CH(CH3)-CCl; CHa
5 { A-58 (S) CH(CH3)-CCl, CH;CH3
A-59 (R) CH(CH3)-CCl; H
A-60 {R) CH(CH;3)-CCls CHs
A-61 (R) CH{CH3)-CCla CHzCH3
A—62 CHzCF2CF3 H
10 A-63 CHaCF2CF5 CHz
A-64 CH,CF4CF4 CHzCH3
A-65 CHg (CF2) 2CF3 H
A-66 CHa (CF3z) 2CF5 CH;
15 | A-67 CH3 (CF32) 3CFa CHaCH;3
A-68 CH4C (CH, ) =CHa H
A-65 CH>C (CH;3 ) =CH3 CHs
A-70 CH2C (CH3 ) =CH; CHaCH;
20 | A-71 cyclopentyl H
a-72 cyclopentyl CHs
A-73 cyclopentyl CH>CH3
A-74 Cyclohexyl H
25 A-75 Cyclohexyl CH;
A-76 Cyclohexyl CHoCH3
A-77 - {CHz) 2CH=CHCHz-
A-78 = {CH2a) 2C (CH;3 ) =CHCHz-
A~-79 - (CHz) 2CH {CH3) (CB2) 2-
30 Ma—so ~ (CHz) 2CHF (CHa) 2=
A-B1 - (CH2) aCHFCH2-
A-82 - (CHz) 2CH(CF3) (CH2) 2—
A-83 - {CH2) 20 (CHz) 2~
35 | A-84 ~(CHz) 2S (CH3) a-
A-85 - (CH3) s-
A-86 - (CHp) o—
A=-87 =CHaCH=CHCH2-
40 | A-88 T -CH(CH3) (CHp) 3~
A-8% —CH,CH (CH3) {CH3) 2—

The compounde I are suitable as fungicides. They are distinguis-
45 hed by an outstanding activity against a broad spectrum of phyto-

pathogenic fungi, in particular from the classes of the Ascamyce-

tes, Deuteromycetes, Oomycetes and Basidiamycetes. Some of them

=S
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act systemically, and they can be employed in crop protection as
foliar- and soil-acting fungicides.

They are especially important for controlling a large number of
fungi on a variety of crop plants such as wheat, rye, barley,
oats, rice, maize, grass, bananas, cotton, soya, coffee, sugar
cane, grapevines, fruit species, .ornamentals and vegetables such
as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the
seeds of these plants.

Specifically, they are suitable for controlling the following
plant diseases:

Alternaria species on vegetables and fruit,

Bipolarilis and Drechslera species on cereals, rice and turf,
Blumeria graminis (powdery mildew) on cereals,

Botrytis cinerea (gray mold) on strawberries, vegetables, or-
namentals and grapevines,

Erysiphe cichoracearum and Sphaerotheca fuliginea on cucur-
bits,

Fusarium and Verticillium species on various plants,
Mycosphaerella species on cereals, bananas and peanuts,
FPhytophthora infestans on potatoes and tomatoes,

Plasmopara viticola on grapevines,

Podosphaera leucotrichas on apples,

Pseudocercosporella hexrpotrichoides on wheat and barley,
Pseudopercnospora species on hops and cucumbers,

Puccinia species on cereals,

Pyricularia oryzae on rice,

Rhizoctonia species on cotton, rice and turf,

Septoria triticl and Stagonospora nodorum on wheat,
Uncinula necator on grapevines,

Ustilago species on cereals and sugar cane, and

Venturia spacies (scab) on apples and pears.

Morecver, the compounds I are suitable for controlling harmful
fungi such as Paecilomyces variotii in the protection of
materials (e.g. wood, paper, paint dispersions, fibers and fa-
brics) and in the protection of stored products.

The campounds I are applied by treating the fungl, or the plants,
seeds, materials or the soil to be protected against fungal in-
fection, with a fungicidally active amount of the active ingre-
dients. Application can be effected both before and after infec-
tion of the materials, plante or seeds by the fungi.
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In general, the fungicidal compositions comprise between 0.1 and
95, preferably 0.5 and 90 % by weight of active ingredient.

When used in crop protection, the rates of application are from
0.01 to 2.0 kg of active ingredient per ha, depending on the na-
ture of the effect desired.

In the treatment of seed, amounts of active ingredient of from
0.001 to 0.1 g, preferably 0.01 to 0.05 g, are generally required
per kilogram of seed.

When used in the protection of materials or stored products, the
rate of application of active ingredient depends on the nature of
the field of application and on the effect desired. Rates of
application conventionally used in the protection of materials
are, for example, fram 0.001 g to 2 kg, preferably 0.005 g to

1 kg, of active ingredient per cubic meter of material treated.

The compounds I can be converted into the customary formulatioms,
eg. solutiocns, emulsions, suspensions, dusts, powders, pastes and
granules. The use form depends on the particular purpose; it is
intended to ensure in each case 2 fine and uniform distribution
of the compound according to the invemtion.

The fornmlations are prepared in a known manner, eg. by extending
the active ingredient with solvents and/or carriers, 1f desired
using emilsifiers and dispersants. Solvents/auxiliaries which are
suitable are essentially:

water, aromatic solvents (for example Solvesso products, xy-
lene), paraffins (for example mineral fractions), alcohols
{(for example methanol, butanol, pentanol, benzyl alcoheol),
ketones (for example cyclohexanone, gamma-butyrolactone),
pyrrolidones (NMP, MOP), acetates (glycol diacetate), gly-
cols, fatty acid dimethylamides, fatty acids and fatty acid
esters. In principle, solvent mixtures may also be used.

carriers such as ground natural minerals (eg. kaolins, clays,
talc, chalk) and ground synthetic minerals {(eg. highly dis-
perse silica, sBilicates); emulsgifiers such as nonionic and
anionjc emulsifiers (eg. polyoxyethylene fatty alcohol
ethers, alkylsulfonates and arylsulfonates) and dispersants
such as lignin-sulfite waste liquors and methylcellulose.

Suitable surfactants are alkali metal, alkaline earth metal and
ammonium salts of lignosulfonic acid, naphthalenesulfonic acid,
phenolsulfonic acid, dibutylnaphthalemesulfonic acid, alkylaryl-
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sulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfa-
tes, fatty acids and sulfated fatty alcohol glycol ethers, furt-
hermore condensates of sulfonated naphtbalene and naphthalene de-
rivatives with formaldehyde, condensates of naphthalene or of
naphthalenesulfonic acid with phenol and formaldehyxde, polyoxy-
ethylene octylphenyl ether, ethoxylated isoocctylphenol, octyl-
phenol, nonylphenol, alkylphenyl polyglycol ethers, tributyl-
phenyl polyglycol ether, tristearylphenyl polyglycol ether,
alkylaryl polyether alcohols, alcohol and fatty alcohol/ethylene
oxide condensates, ethoxylated castor oil, polyoxyethylene alkyl
ethers, ethoxylated polyoxypropylene, lauryl alcohol polyglycol
ether acetal, sorbitol esters, lignin-sulfite waste liquors and
methylcellulose.

Substances which are suitable for the preparation of directly
sprayable solutions, emulsions, pastes or oil dispersions are mi-
neral oll fractions of madium to high boiling point, such as ke-
rosene or diesel o0il, furthermore coal tar oils and oils of vege-
table or animal origin, aliphatic, cyclic and aromatic hydrocar-
bons, for example toluene, xylene, paraffin, tetrahydronaphtha-
lene, alkylated naphthalenes or their derivatives, methanol,
ethanol, propancl, butanol, cyclohexanol, cyclohexanone, isopho-
rone, strongly polar solvents, for example dimethyl sulfoxide, N-
methylpyrrolidone anéd water.

Powders, materials for spreading and dusts can be prepared by mi-
xing or concamitantly grinding the active substances with a solid
carrier.

Granules, for example coated granules, impregnated granules and
homogeneous granules, can be prepared by binding the active in-
gredients to solid carriers. Examples of sclid carriers are mine-
ral earths such as silica gels, asilicates, talc, kaolin,
attaclay, limestone, lime, chalk, bole, loass, clay, dolomite,
diatomaceous earth, calcium sulfate, magnesium sulfate, magnesium
oxide, ground synthetic materials, fertilizers, such as, for
example, ammonium sulfate, ammonium phosphate, ammonium nitrate,
ureas, and products of vegetable origin, such as cereal meal,
tree bark meal, wood meal and nutshell meal, cellulose powders
and other solid carriers.

In general, the formulations comprise from 0.01 to 95% by weight,
preferably from 0.1 to 90% by weight, of the active ingredient.
The active ingredients are employed in & purity of from 90% to
100%, preferably 95% to 100% (according to NMR spectrum).
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The following are examples of formulations: 1. Products for dilu-
tion with water

A Soluble concentrates (SL)

10 parts by weight of a compound according to the invention are
dissolved in water or in a water-scoluble solvent. As an alterma-
tive, wetters or other auxiliaries are added. The active ingre-
dient dissolves upon dilution with water.

B Dispersible concentrates (DC)

20 parts by weight of a campound according to the invention are
dissolved in cyclohexanone with addition of a dispersant, for
example polyvinylpyrrolidone. Dilution with water gives a disper-
sion.

Cc Emlsifiable concentrates (EC)

15 parts by weight of a compound according to the invention are
dissolved in xylene with addition of calcium dodecylbenzenmesulfo-
nate and castor oll ethoxylate (in each case 5% strength). Dilu-
tion with water gives an emilsion.

D Emlsgione (EW, EO)

40 parts by weight of a compound according to the invemtion are
dissolved in xylene with addition of calcium dodecylbenzenesulfo-
nate and castor oil ethoxylate {in each case 5% strength). This
mixture is introduced into water by means of an emmlsifier
(Ultraturrax) and made into a homogenecus emulsion. Dilution with
water gives an emulsion.

E Suspensions (SC, OD)

In an agitated ball mill, 20 parts by weight of a campound accor-
ding to the invention are comminuted with addition of dispersant,
wetters and water or an organic solvent to give a fine active in-
gredient suspension. Dilution with water gives a stable
suspension of the active ingredient.

F Water;—éispersible granules and water-scluble granules (WG,
S5G)

50 parts by weight of a campound according to the invention are
ground finely with addition of dispersants and wetters and made
into watexr-dispersible or water—-scluble granules by means of
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technical appliances (for example extrusion, spray tower, fluidi-
zed bed) . Dilution with water gives a stable dispersion or
solution of the active ingredient.

G Water-dispersible powders and water-scluble powders (WP, SP}

75 parts by weight of a campouﬁd according to the invention are
ground in & rotor-stator mill with addition of dispersant, wet-
ters and silica gel. Dilution with water gives a stable disper-
sion or solution with the active ingredient.

2. Products to be applied undiluted
H Dustable powders (DP)

5 parts by weight of a campound according to the invention are
ground finely and mixed intimately with 95% of finely divided
kaclin. This gives a dustadle product.

I Granules (GR, FG, GG, MG)

0.5 part by weight of a compound according to the invention is
ground finely and essociated with 95.5% carxiers. Current methods
are extrusion, spray-drying or the fluidized bed. This gives pra-
nules to be applied undiluted.

J ULV solutions (UL)

10 parts by weight of a compound according to the invention are
dissolved in an organic solvent, for example xyleme. This gives a
product to be applied undiluted.

The active ingredients can be used as such, in the form of their
formulations or the use forms prepared therefrom, eg. in the form
of directly sprayable sclutions, powders, suspensions or
dippersions, emilsions, oil dispersions, pastes, dustable
products, materials for spreading, or granules, by means of
gpraying, atamizing, dusting, spreading or pouring. The use forms
depend entirely on the intended purposes; it is intended to en-
sure in each cage the finest possible distribution of the active
ingredients according to the invention.

Aqueous use forms can be prepared from emmlsion concentrates, pa-
stes or wettable powders (sprayable powders, oil dispersions) by
adding water. To prepare emulsions, pastes or oil dispersions,

the substances, as such or dissolved in an cil or sclvent, can be
homogenized in water by means of a wetter, tackifier, dispersant



WO 241824 PCT/EP2003/012276

10

15

45

25
or emulsifier. Alternatively, it is possible to prepare concen-
trates composed of active substance, wetter, tackifier,
dispersant or emulsifier and, if appropriate, solvent or oil, and
such concentrates are suitable for dilution with water.

The active ingredient concentrations in the ready-to-use products
can be varied within relatively wide ranges. In general, they are
from 0.0001 to 10%, preferably from 0.01 to 1%.

The active ingredients may also be used successfully in the ul-
tra-low-volume process (ULV), it being possible to apply formula-
tions comprising over 95% by weight of active ingredient, or even
to apply the active ingredient without additives.

Various types of oils, wetters, adjuvants, herbicides, fungici-
des, other pesticides, or bactericides may be added to the active
ingredients, if appropriate just immediately prior to use (tamnk
wix). These agents can be admixed with the agents according to
the invention in a weight ratio of 1:10 to 10:1.

In the use form as fungicides, the compositions according to the
invention can also be present together with other active ingre-
dients, for example with herbicides, insecticides, growth regula-
tors, fungicides or else with fertilizers. Mixing the compounds I
or the compositions camprising them in the use form as fungicides
with other fungicides frequently results in a broader fungicidal
spectrum of action.

The following list of fungicides together with which the
campounds according to the invention can be used is intended to
illustrate the possible caombinations, but not to impose any limi-
tation:

. acylalanines such as benalaxyl, metalaxyl, ofurace, ooadixyl,

. amine derivatives such as aldimorph, dodine, dodemorph,
fenpropimorph, fempropidin, guazatine, iminoctadine, spiroxa-
min, tridemorph

. anilinopyrimidines such as pyrimethanil, mepanipyrim or cyro-
dinyl,

¢ antibiotics such as cycloheximid, griseofulvin, kasugamycin,
mtamycin, polyoxin or streptomyecin,

® azoles such as bitertanol, bromoconazole, cyproconazole, di-
fenoconazole, diritroconazole, epoxiconazole, fenbucomazole,
fluquiconazole, flusilazole, hexaconazole, imazalil, metcona-
zole, myclobutanil, penconazole, propiconazole, prochlorsz,
prothioconazole, tebuconazole, triadimefon, triadimenol, tri-
flumizol, triticomazole,

Za
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. dicarboximides such as iprodion, myclozelin, procymidon,
vinclozolin,

° dithiocarbamates such as ferbam, nabam, maneb, mancozeb, me-
tam, metiram, propineb, polycarbamate, thiram, ziram, zimneb,

. heterocyclic compounds such as anilazine, benomyl, boscalid,
carbendezim, carboxin, oxycarboxin, cyazofamid, dazomet, di-
thianon, famoxadon, fenamidom, femarimol, fuberidazole, flu-
tolanil, furametpyr, isoprothiolane, mepronil, nuarimol,
probenazole, proquinazid, pyrifenox, pyroguilon, quinoxyfen,
silthiofam, thiabendazole, thifluzamid, thiophanate-methyl,
tiadinil, tricyclazole, triforine,

o copper fungicides such as Bordeaux mixture, copper acetate,
copper oxychloride, basic copper sulfate,

° nitrophenyl derivatives such as binapacryl, dinocap, dinobu-
ton, nitrophthalisopropyl
phenylpyrroles such as fempiclomil or fludioxonil,
sulfur
other fungicides such as acibenzolar-S-methyl, benthiavali-
carb, carpropamid, chlerothalonil, cyflufenamid, cymcxanil,
dazomet, diclomezin, diclocymet, dlethofencarb, edifenphos,
ethaboxam, fenhexamid, fentin-acetate, fenoxanil, ferimzone,
fluazinam, fosetyl, fosetyl-aluminmm, iprovalicarb, hexach-
lorobenzene, metrafenon, pencycuron, propamocarb, phthalide,
toloclofos-methyl, quintozeme, zoxamid

° strobilurins such as azoxystrobin, dimoxystrobin, fluoxastro-
bin, kresoxim-methyl, metominostrobin, orysastrobin, picoxys-
trobin, pyraclostrobin or trifloxystrobin,

. sulfenic acid derivatives such as captafol, captan, dichle-
fluanid, folpet, tolylfluanid

. cinnemamides and analogs such as dimethamorph, flumetover or
flumorph.

Synthesis Examples

With due modification of the starting compounds, the protocols
shown in the synthesis examples below were used for obtaining
further compounds I. The resulting compounds I, together with
physical data, are listed in the Table I which follows.

Example 1 Preparation of diethyl (2,3,5-trifluorophenyl)-malo-
nate

Ethyl 2-(2,3,5~trifluorophenyl)-acetate (29 g) was slowly added
to a mixture of diethylcarbonate (63 g) and sodiwm hydride

(9.5 g} in toluene (350 ml). After being refluxed for 3 hours,
the reaction mixture was cooled, treated with ice-water and was-
bhed with water. The organic layer was separated, dried and filte-
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red. The filtrate was concentrated in vacuo to yield 32 g of the
title compound.

Example 2 Preparation of 5,7-dihydroxy-6-(2,3,5-trifluorophe-~
nyl)-[1,2,4]1-triazolo-[1,5-alpyrimidine

A mixture of 3-amino-1,2,4-triazole (14 g), diethyl (2,3,5-tri-
fluorophenyl)-malonate (0.17 mol, obtained from Ex. 1) and tribu-
tylamine (50 ml) was heated at 180°C for six hours. The reaction

mixture was cooled to about 70°C. After addition of agueous sodium

hydroxide (21 ¢/200 ml H0) the reaction mixture was stirred for
30 minutes. After separation of the organic phase the agquecus
rhese was extracted with diethyl ether. The aqueous phase was
acidified with concentrated hydrochloric acid. The precipitate
was collected by filtration and dried to yield 43 g of the title
compound.

Example 3 Preparation of 5,7-dichlore-6-(2,3,5-trifluorophe-
nyl)-[1,2,4]-triazole~[1,5-a)pyrimidine

A mixture of 5,7-dihydroxy-6-(2,3,5-trifluorophe-
nyl)-[1,2,4]-triazolo=-[1l,5-alpyrimidine (30 g, obtained from Ex.
2) and phosphorous oxychloride {50 ml) is refluxed for 8 h.
Phosphorous oxychloride partiy distilled off. The residue was
poured into a mixture of dichloromethane and water. The organic
laver was separated, dried and filtered. The filtrate was concen-
trated in vacuo to yvield 26 g of the title compound of mp. 191°C,.

Example 4 Preparation of 5~-chloro-6-(2,3,5-trifluorophenyl)-
7-isopropylamino—-(1,2,4]1-triazolo(l,5-alpyrimidine
[I-2]

A mixture of isopropylamine (1.5 mmol), triethylamine (1.5 mmol)
and dichloromethane (10 ml) was added to a mixture of 5,7-di-
chloro—6-(2,3,5-trifluorophenyl)-[1,2,4]-triazolo{1l,5-alpyxrimi-
dine (1.5 mmol, obtained from Ex. 3) and dichloromethane (20 ml)
under stirring. The reaction mixture was stirred for 16 h. at 20
to 25°C and washed with 5% hydrochloric acid. The organic layer
was separated, dried and filtered. The filtrate was evaporated
and the residue was purified by colummn chromatography to yield
0.42 g of ;the title campound of mp. 151°C.

2



WO 2014/041824 ] PCTIEP23/012276

10

i5

40

45

a8
Example 5 Preparation of 5-cyano-6-(2-chloro-4-fluorophe-
nyl)-7- (4-methylpiperidin-1-yl)-[1,2,4]-tri-
azolo[l,5-a)pyrimidine

2 mixture of S-chloro-s-(2-chloro-¢-f1uoropheny1}—'l-‘ (é-methyl -
piperidin-l1-y¥1)-[1,2,4]~-triazolo-[1l,5-a]l-pyrimidine (0.1 mol) and
tetraethylammonium cyanide (0.25-mol) in 750 ml Dimethylformamide
(DMF) was stirred for 16 hours at 20 to 25 °C. To this mixture was
added water and methyl-tert. butylether (MTBE), the organic phase
was separated, washed with water, dried and filtered. The fil-
trate was evaporated and the residue was purified by columm
chromatography to yield 5.91 g of the title compound of mp. 247°C.

Example 6 Preparation of S5-methoxy-6-(2-chloro-4-fluorophe-
nyl)-7-{4-methylpiperidin-1-v1l)-[1,2,4]-tri~
azolo[l,5~-a)pyrimidine

To a solution of 5-chloro-6-(2-chloro-4-fluorophenyl)-7-(4-me-
thyl) -piperidin-1-y1)-[1,2,4]~triazolo~[1,5-a]-pyrimidine

(65 mmol) in 400 ml dry methanol was added a solution of sodium
methanolate (30%, 71.5 mmol) at 20 to 25°C. This mixture was stir-
red for 16 hours at 20 to 25°C. Methanol was evaporated and the
residue was dissolved with dichloromethane. The organic phase was
washed with water, dried and filtered. The flltrate was evapora-
ted under reduced pressure and the residue was purified by columm
chromatography to vield 4.52 g of the title compound of mp. 186°C.

Example 7 Preparation of 5-methyl-6-(2-chloro-4-flucrophe-
nyl)-7-{4-methylpiperidin-1-y1)-(1,2,4]-tri-
azole[l,5-a]jpyrimidine

A mixture of 20 ml diethyl malonate and NaH (0.27 g of a 508 dis-~
persion in mineral oil, 5,65 mmol) in 50 ml acetonitrile was
stirred at 20 to 25°C for about 2 hours. To this mixture 5-chloro-
6-(2-chloro—-4-fluorocphenyl) -7- (4-methylpiperidin-1-y1)-[1,2,4]~
triazolo~[l,5-a)-pyrimidine (4.71 mmol) was added. The reaction
mixture was heated to 60°C and stirred for about 20 hours. Aqueouns
ammonium chloride (50 ml) was added and the mixture was acidified
with diluted HCl. The reaction mixture was extracted with MTBE.
The combined organic phases were dried and concentrated. The re-
sidue was purified by columm chromatography.

The pure product cbtained was diluted in concemtrated HCl and
heated to B0°C for about 24 hours. This reaction mixture was coo-
led and adjusted to pH of 5 by addition of aqueous NaQH, and sub-
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sequently extracted with MTBE. The combined organic phases were
dried, concentrated and purified by column chromatography to
yvield 0,78 g of the title compound of mp. 236°C.

28



Table I
rR\_.r*
N
q ’1 Hal
N" "N "1

No. R Ra Hal 1 1A b A phys. data (m.p.[°C])
I~1 CH3C (CH3) =CH3 CHaCH3 F F H F 128
I-2 CH(CH3) 3 H F F H F 151
I-3 —(CH3) 2CH (CH3) (CH3) 3— F P H F 171
I-4 cyclopentyl H P F H F 111
I-5 CHzCH3 CH2CH3 F F H F 165
I-6 CHaCH2CH3 CH2CH2CH3 F F R F 107
I-7 CH (CH3) 2 CH; F F H F 172
I-8 (1) CH(CH3)-CH;CH; H F F H F 99
I-9 (S) CH(CHj)-CH,CH; H F F H F 94
I-10 | (R) CH(CH;)-CHzCH H F F H F 94
I-11 | (¥) CH(CH3)~CH(CHa)a H F F H F 113 / 114
I-12 | (S) CH(CH3)-CH(CHj3)2 H F F H F 108 / 122
I-13 | (R) CH(CHj3)-CH(CH3)3 H F F H F 108 /7 122
I-14 (£) CH(CH3)-C(CH3)3 H F F H F 138 / 129
I-15 (S) CH{CH;3)~-C(CH3)3 H F F H F 129 / 121
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No. Rl R3 Hal i 1A &) phys. data (m.p.[°C])
I-16 | (R) CH(CH3)-C(CHz), H F F H F 129 / 121
I-17 (1) CH(CH3)-CF3 H F F H F 164
I-18 (S) CH(CH3) —CF, H F F H F 147
I-19 (R) CH(CHy)-CF; H F F H F 147
I-20 CH,CF» H F P H F 161
I-21 CH;C (CH3) =CHz CHzCH3 F H F H 105
1~22 CH(CHj3)2 H F H F H 159
1-23 ~(CHz) 2CH (CH3) (CH3) 2~ F H F H 208
I-24 | () CH(CH;)~CHCH; H F H F H 86
I-25 | (i) CH(CH3)-C(CHy)y H F H F H 160
I-26 () CH(CH;3)-CF; H F H F H 151
1-27 (S) CH(CH;)-CF3 H F H F H 116
I-28 CHZCFs H 3 H F H 181
I-29 CH(CHj) 2 H F H Br H 83
I-30 ~(CHz) 2CH (CH3) (CH3) 2~ F H Br H 175
I-31 cyclopentyl H F H Br H 161
I-32 CH,CH, CHaCHy F H Br H 142
I-33 () CH(CH3)-CHaCH; H F H Br H 81
I-34 () CH(CH3)-C(CH3)3 H F H Br H 196
I-35 (£) CH(CHy)-CFa H P H Br H 157
I-36 CH,CF3 H F H Br H 108
I-37 CH,C (CHj3) =CHz CHzCH3 F F H H 116
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No. n R Hal Ll 12 L3 phys. data (m.p.[°C))
I-38 CH(CH3) 2 H F F H H 138
I-39 — (CHz) 2CH (CH3) (CHz) 2— F F H H 208
I-40 cyclopentyl H F F H H 65
I-4a1 CHaCH; CHZCH; F F H H 135
X-42 (£) CH(CH3)~C(CHj3)3 H P F H H 140
I-43 CH3C (CH; ) =CH3 CHZCH; F H H F 121
I-44 = (CHz) 2CH (CH3) (CH3) 53— F H H F 181
I-45 {£) CH(CHj3)-CHaCH, H F H H F 134
I-46 | () CH(CH3)-C(CH3)a H F H H F 184
I-47 CH4C (CH3) =CHa CHCH, F H F F 138
I-48 CH(CH3) 2 H F H F F 138
I-49 —~(CHgz) 3CH (CH3) (CHz) 2— F H F F 192
I-50 cyclopentyl H F H F F 165
I-51 | () CH(CH3)-C(CH;3)s H F H F F 149
I-52 () CH(CH3)-CF3 H P H P r 159
I-53 CHaCF3 H F H F F 178
I-54 CH(CH;) 2 H F F F H 139
I-55 - {CHg) 2CH (CH3) (CHz) 2~ F F F H 241
I-56 CHaCH3 CH3CHa F F F H 152
I-57 (£) CH(CH3)-CH3CH; H F F F H 123 .
I-58 {£) CH(CH;3)-C(CHi)3 H F F F H 160
I-59 () CH(CH3)-CF3 H F F F H 157
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No. R1 R3 Hal 1 14 3 phys. data (m.p.[°C])
I-60 CHzCFy H F F F H 174
I-61 ~(CHg) 2CH (CH3) (CHa) 2~ F H NH, H 249
I-62 (¥) CH(CH3)-CF3 | H F H NH; H 196
I-63 - (CHz) 2CH (CH3) (CH3) 3~ F H N(CH3) 3 H 143
I-64 (£) CH(CH3)-CF3 | H F H N(CHj3) 2 H 147
I-65 —(CH3) 2CH (CH;3) (CH3) 2~ F H NHCOCH; H 135
I-66 () CH(CH3)-CF; H F H NHCOCH; H 147
I-67 CH,C (CH3) =CH, CHaCH; Br F H F 139
I-68 CH(CHj) 2 H Br F H F 138
I-69 —(CHz) 3CH(CH,3) (CHz) 3~ Br F H F 153
I-70 cyclopentyl H Br F H F 117
I-71 () CH(CH3)-CH;CH; H Br ¥ H ¥ 121
I-72 (S) CH(CH3)-CH,CH; H Br F H F 133
I-73 (R) CH{CHjy)-CH,;CH; H Br F H F 133
I-74 | () CH(CH3)-CH(CHj3)3 H Br F H F 113
I-75 | (S) CH(CHj3)~CH(CH3)3 H Br F H F 125
I-76 | (R) CH(CH;)~CH(CH3)3 H Br F H F 125
I-77 { (1) CH(CHi)-C(CHj3)3 H Br P H F 119
I-78 | (S) CH(CH3)—C(CH3)3 H Br F H F 130
I-79 | (R) CH(CH;)-C(CHj3); H Br F H F 130
I-80 (£) CH({CH3)-CF; H Br F H F 65
I-81 (S) CH(CH3)-CF, H Br F H F 78
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No. Ri R2 Hal =3 2 13 phys. data (m.p.([°C])
I-82 (R) CH(CH;)-CF3 H Br F H F 78
I-83 (S) CH(CH3)~CH3CH, H F H F H 79
I-84 | (R) CH(CH3)-CHsCH; H F H F H 79
I-85 | (8) CH(CH3)-CH(CH3)3 H F H F H 133
I-86 | (R) CH(CH3)~-CH(CH3)2 H F H F H 133
I-87 (S) CH{CH3)-C{CH3), H F H F H 161
1-88 | (R) CH(CH3)-C(CH3)a H F H F H 161
I-89 (R) CH{CH3)-CF3 H F H P H 116
I-90 CHZC (CH3) =CHy CHaCH3 F H Ccl H 123
I-91 | (¥) CH(CH;)-CH;CHy H F H c1 H i10
I-92 | (S) CH(CH3)-CH;CHy H F H c1 H 99
I-93 (R) CH(CHj3)~CH3CH; H F H Cl H .99
I-94 | () CH(CH3)-CH(CH;3)3 B P H Cl H 141
I-95 | (S) CH(CH3)-CH(CHj)j H F H Ccl H 131
I-96 | (R) CH(CH3)-CH(CHi)2a H F H Ccl H 131
I-97 () CH(CH3)-C(CH3)3 H F H cl H 191
I-98 | (S) CH(CH3)-C(CH3)3 H F H Ccl H 186
I-99 {(R) CH(CH3)-C(CH;3)3 H F H Cl H 185
I-100 (¥) CH(CH3)-CF, H F H Cl H 162
I-101 (S) CH(CH3)-CF, H F H c1 H 162 -
I-102 (R) CH(CHj3)-CF; H F H Cl H 162
I-103 CHaCF, H F H cl H 146
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No. R1 R? Hal &3 3 13 phys. data (m.p.([°C])
I-104 C(CH3) CH(CH3) 2 H F H F H 130
I-105 , CHaC (CH3) =CHz CHaCH3 F H CFj3 H 140
I-106 “ ~(CHg)2CH(CH3) (CHa) 3- F H CFa H 177
I-107 (%) CH(CH3)~CH,CH, H F H CF, H 137
I-108 (5) CH(CH3)-CH3CH3 H F H CF3 H 128
I-109| (R) CH(CHj3)-CH3CH;3 H F H CF3 H 128
I-110| (£) CH(CH3)-CH(CH;)2 H F H CF, H 150
I-111| (S) CH(CHj3)-CH(CHi)3 H F H CF;3 H 143
I-112| (R} CH(CH3)-CH(CHy)z H F H CF3 H 143
I-113| (%) CH(CH;)-C(CH3)3 H F H CF, H 193
I-114| (S) CH(CH;)~C(CHs)3 H F H CF, H 195
I-115| (R) CH{CH3)-C(CHs)s " F R CF3 H 194
I-116 (+) CH(CHj3)-CF3 H F H CF3 H 167
I-117 (S} CH(CH3)-CF, H F H CF3 H 135
I-118 (R) CH(CH3)~CF; H F H CF3 H 135
I-119 CHzCF3 H F H CF; H 143
I-120 CHZC (CH;) =CH; CHyCH; F H H CH, 121
T-121 —(CHz) 2CH(CH3) (CHz) 2- F H H CH, 141
I-122 | (%) CH(CH;3)-CH;CH, H F H H CHs 134
I-123 {S) CH(CHj3)-CHaCH3 H F H H CHj 131
I-124 (R) CH(CHj3)-CH3CH3 H F H H CH3 131
I-125| (X) CH(CH3)-CH(CHj3), H F H H CH, 158
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No. Rl R Hal 23 1A 3 phys. data (m.p.[°C])
I-126 | (8) CH(CH;)-CH(CH3)3 H F H H CHj 159
I-127 | (R) CH(CH3)-CH(CH3)g H F H H CHy 159
I-128 | (+) CH(CH3)-C(CHj3); H F H H CH, 181
I-129| (S) CH(CH3)-C(CH3)3 H F H H CHj 171
I-130| (R) CH(CH3)~C(CHi)3 H F H H CH3 171
I-131 () CH(CH3)-CF3 H F H H CH;3 170
I-132 (S) CH(CH3)-CF3 H F H H CHj3 140
I-133 (R) CH(CHj3)-CF; H F H K CHy 140
I-134 CHCF3 H F H H CHy 185
I-135 CHzC{CH3) =CH, CHaCH3 cl H F H 128
I-136 - {CH3) 2CH (CH3) (CH3) 2~ Ccl H F H 124
I-137| (&) CH({CH3)-CHaCH3 H cl H F H 155
I-138| (S) CH(CHj3)-CHaCHy H cl H F H 130
I-139 (R) CH{CHj)~CH3CHy H Cl H F H 131
I-140] (+) CH(CH3)-CH(CH3)3 R Cl1 H F H 121
I-141| (S) CH{(CH3)-CH(CH;3)3 H Ccl H F H 108
I-142| (R) CH(CH3)-CH(CH3)3 H cl H F H 109
I-143| (f) CH(CH3)-C(CH3)a H cl H F H 156
I-144| (S) CH(CH3)-C(CH3)3 H cl H F H 153
I-145| (R) CH(CH3)-C(CHj3)3 H cl H F H 153 -
I-146 (£) CH(CH3)-CF3 H cl H F H 194
I-147 (S) CH(CH3)-CF, H Cl H F H 155
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No. R? R2 Hal b A 1d’ ? phys. data (m.p.[°C])
I-148 (R) CH(CH3)-CF3 H Ccl H F H 155
I-149 CH;CFa H cl H F H 176
I-150 «. ~(CHz) 2CH (CH3) (CHa) 2~ F H cl H 187
I-151 (+) CH{CH3)-CH3CHj H F F H H 133
I-152| (S) CH(CHs)-CHaCHs H F F H H 137
I-153 (R) CH(CH;3)-CH2CH; H P F H H 137
I-154 | (£) CH(CH3)-CH(CH3)2 H F F H H 135
I-155] (S) CH(CH3)~CH(CH3)3 H ¥ F H H 124
I-156 | (R) CH(CHs)~CH(CHi)g H F F H H 124
I-157 | (S) CH(CH3)-C(CHy)3 H F F H H 142
I-158| (R) CH(CH3)-C(CHj3)j3 H F F H H 142
I-159 (£) CH(CH3)-CF3 H F P H H 187
I-160 {(S) CH(CH3)-CFy H F F H H 149
I-161 (R) CH(CH3)-CF; H P F H H 149
I-162 CH3CFa H F F H H 186
I-163 (S) CH(CHj3)~CHzCHy H F H H F 131
I-164| (R) CH(CH;)-CHzCHj H P H H F 131
I-165 | () CH(CH3)-CH(CHa) H F H H F 159
I-166 ] (S) CH(CH;)-~CH{CHj3)2 H F H H F 162
I-167 | (R) CH(CH;3) —CH(CH3), H F H H F 162
I-168| (S) CH(CH3)-C(CH3)3 H F H H F 180
I-169 | (R) CH(CH3)-C(CH3)3 H F H H F 180

LE
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No. Rt R? Hal b A 1A b 2] phys. data (m.p.[°Cl])
I-170 (£) CH(CHj3)-CF; H P H H F 63
I-171 (S) CH(CH3)-CP; H F H H F 59
I-172 (R) CH(CH3)-CF; H F H H F 59
I-173 CHzC (CH;3) =CH; CH3CH; F H NO; H 170
1-174 CH(CH3) 2 H F H NO; H 169
I-175 = {CHz) 2CH (CH;) (CH3) 32— F H NO2 H 231
I-176 cyclopentyl H F H NOg H 201
I-177] (i) CH(CH3)~C(CHj3)3 H P H NOz H 165
I-178 (1) CH(CH3)-CFi H F H NO3z H 241
I-179 CHaCF3 H F H NOz H 237
1-180 CH;C (CHj ) =CHj CH,CH; c1l H NO; H 166
I-181 - (CH3) 2CH (CH3) (CH3) 3~ Ccl H NOg H 204

In some cases of chiral groups R! and due to the hindered rotation of the phenyl group two
diastereomers exist which may differ in their physical properties.
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Examples for the action against harmful fungi

The fungicidal action of the compounds of formula I was demon-
strated by the following experiments:

The active ingredients, separately or jointly, were used to pre-
pare a stock solution comprising 0.25 % by weight of active in-
gredient in acetone or DMSO. 1% by weight of the emulsifier Uni-
perol® EL {emulsifying and dispersing wetter based on ethoxylated
alkylphenols) was added to this solution and the mixture was di-
luted with water to give the desired concentration.

Use Example 1 - Fungicidal control of early blight on tomatoes
(Alternaria solani)

Leaves of pot grown tomato seedlings of the “Grofie Fleischtomate
St. Pierre” variety were sprayed with an agqueous suspension con-
taining the active compound in the concentration mentioned below.
The next day the leaves were infected with a zoospore suspension
of Alternaria solani (0.17x106 spores per ml of a 2% strength bio-
malt solution). The plants were then placed in a water vapour-sa-
turated chamber at 20 to 22°C. After 5 days the disease had spread
to such a great extent on the untreated plants that the fungici-
dal activity of the substances could be assessed.

In this test, the plants which had been treated with 25C ppm of
compounds I1-2, I-4, I-8, I-17, I-20, I-21, I-25, I-28, I-90,
I-9]1, I-9%4, I-97, and I-10l1, resp., showed an iafection of not
more than 7 %, whereas the untrated plants were infected to 950 &.

Use Example 2 - Control of gray mould (Botrytis cinerea) on pa-
prika leaves '

Paprika seedlings were sprayed to run-off at the four- to five
leave stage with an agueous suspension containing the concentra-
tion of active ingredient mentioned below. The next day the
plants were inoculated with a spore suspension of Botrytis cine-
rea containing 1.7x106 spores per ml in 2 wt. % agueocus biomalt
solution. The infected plants were then incubated in chambers
with high ‘.humidity for five days at 22-24°C. The extent of fungus
spread wae assessed as %-attack of the whole leaf surface.

==
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In this test, the plants which had been treated with 250 ppm of
compounds I-2, I-4, I-5, I-8, I-17, and I-20, resp.. showed an
infection of not more than 5 &, whereas the the unteated plants
were infected to 85 %.

Use Example 3 - PFungicidal contreol of grape downy n:ildew (Plasmo-
para viticola) .

Leaves of potted vines of the "Miiller Thurgau” variety were
sprayed with agueous liquors made from a stock scolution contai-
ning the concentration of active ingredient mentioned below. The
next day they were inoculated with an agueous spore suspension of
Plasmopara viticola by spraying it at the lower leaf-side. Then
the trial plants were transferred for 48 h to a humid chambar
with about 24°C and a relative humidity close to 100 &. For a pe-
riod of 5 days, cultivation followed in a greenhouse at 20 to
30°C. To stimulate the ocutbreak of the disease symptoms, the
plants were transferred to a humid chamber again for 16 hours.
Then the extent of fungal attack on the lower leaf surface was
visually assessed as % diseased leaf area.

In this test, the plantes which had been treated with 250 ppm of
compounds I-2, I-4, I-B, I-17, and I-20, resp., showed an infec-
tion of not more than 15 %, whereas the unteated plants were in-
fected to 95 &.

Use Example 4 - Action on Pyricularia oryzae (protective action)

Leaves of pot grown rice seedlings of the “Tai-Nong 67" variety
were sprayed to runoff with an agueous suspension, containing the
concentration of active ingredient mentioned below. The next day
the plants were inoculated with an agqueous spore suspension of
Pyricularia oryzae. The plants were then placed for 6 days in a
humid chamber at 22 to 24°C and a relative humidity of 95 to 99 %.
The extent of fungus spread wvas assessed as %-attack of the whole
leaf surface.

In this test, the plants which had been treated with 250 ppm of
compounds I-2, I-4, I-5, and I-20, resp., showed an infection of
not more than 15%, whereas the unteated plants were infected to
80 &.
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Use Example 5 - Control of net blotch on barley caused by Pyreno-
phora teres )

Leaves of pot grown barley seedlings of the variety "Igri” were
sprayed to run-off with-an agueous suspension, containing the
concentration of active ingredient mentioned below. The next day
the treated plants were inoculated with an aqueous spore
suspension of Pyrenophora [syn. Drechslera] teres. Then the trial
plants were immediately transferred to a humid chamber in the
greenhouse. After 6 days of cultivation at 20-24°C and a relative
bumidity close to 100 %, the extent of fungal attack on the lea-
ves was visually assessed as % diseased leaf area.

In this test, which had been treated with 250 ppm of compounds
I-21, 1I-25, I-28, I-43, I-45, I-91, I-94, and I-97, resp., showed
an infection of not more than 10 %, whereas the untreated plants
were infected to 90 &.

e
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Claims:

1. Substituted 6-(2-halogenphenyl)-triazolopyrimidines of for-
5 mla I r

1 2 L 2
LR L
R\N R
1 I
XL L.”
10
N’ N’ < Hal

in which

Rl denote C;~Cjp~alkyl, Cz-Cip—alkenyl, Ca-Cjp—alkynyl, or
is Cy—Cip—alkadienyl, C;-Cip-haloalkyl, C;-Cip-haloalkenyl,
C3-Cip-cycloalkyl, phenyl, napbthyl, or

a 5- or 6-membered msaturated, unsaturated, or aromatic
heterocycle, containing one to four nitrogen atoms or

a0 ocne to three nitrogen atoms and one sulfur or oxygen
atom,

wherein Rl and R? radicals may be unsubstituted or
partly or fully halogenated or may carry one to three
25 groups Ra,

Rt is cyano, nitro, hydroxyl, C;-Cg-alkyl, Ci-Cg-cyclo-
alkyl, Ci;-Cg-alkoxy, C;~-Cg—alkylthio, Ci1-Cg-alkyla-
mino, di-C;-Cg—alkylamino, C;-Cg-alkenyl,

30 Cz-Cs—alkenyloxy, Ca-Cg-alkynyl, C3-Cg-alkynyloxy,
or C;—C4-alkylenedioxy; or

R? denmote hydrogen, or a group mentioned for Rl; or

35 Rl and R2 together with the interjacent nitrogen atom
represent a saturated or partially umsaturated 5- or
6-membered heterocycle, containing one to four nitrogen
atoms or ocne to three nitrogen atoms and ome sulfur or
oxygen atom, which ring may be substituted by one to

40 three R® radicals;

Hal is halogen;

I1,17 independently demote hydrogen, halogen, or C;-Cs-alkyi;
45
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12 is hydrogen, halogen, Ci1~Cq-haloalkyl, or NH;, NHRP, or
N(Rh)z.r

RP ig C3-Cg~alkyl, C3-Cip—alkenyl, C3—Cio-alkynyl,
C;—Cg-haloalkyl, Ci-Cg-haloalkenyl,
C3=Cs-haloalkynyl, Ci—-Cg-alkoxy-C;-Cg-alkyl,

_C_-,_—Cg—alkylthio—C;-Ca—alkyl, Ca—Cip-cycloalkyl, or

C(=0)-A, in which

A is hydrogen, hydroxy, C;—Cg-alkyl, C;-Ca-alkoxy,
C1-Cg-halogenzalkoxy, Ci1-Cg-alkylamino or
di-{(C1—-Cp-alkyl)amino;

wherein at least one from Ll, 12, and I3 is not hydrogen;

X is halogen, cyano, C;-Cg-alkyl, Cy-Cg-alkoxy,
C1~Cs—haloalkoxy or Cz—Cg-alkenyloxy.

Compounds of formula I according to claim 1, in which

Rl is straight chained or branched C;~Cg-alkenyl, C;-Cg-al-
kyl, or Ci=Cip=haloalkyl, and

R? is hydrogen or C;-Cg-alkyl, oz

R! and R? together with the interjacent nitrogen atoem repre-
sent a heterocyclic ring with 5 or é carbon atams being
optionally substituted with ome or two C;~Ci-alkyl
groups.

Campounds according to any one of claims 1 or 2 in which R
and R? together with the interjacemt nitrogen atom represent
a 5- or 6-membered heterocyclic ring being optionally substi-
tuted with one or two methyl groups.

Canpounds a formula I to any cne of claims 1 to 3 in which X
is halogen.

Campounds a formula I according to claims 1 to 4 in which
thew 6-(2~-halogenphenyl)group rapresents one of the following
moieties:

2,3, 5-trifluorophenyl, 2,4-difluorophenyl, 2-F,4-CFs-phenyl,
2-F,5-CH3-phenyl, 2-Cl,4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-
phenyl, 2-Cl, 4-Br-phenyl, 2,3-difluorcphenyl, 2,4-difluoro-
phenyl, 2.,4,5-trifluorophenyl, 2,3,4-trifluocrophenyl,

=5
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2-F, 4-NHC (0) CH3-phenyl, 2-Br,3,5-difluorophenyl,
2-F, 4-NO--pbenyl, and 2-Cl, 4-NOz-phenyl.

A process for the preparation of compounds of formula I as
defined in claims 4 and 5 which comprises reaoting

S-amino-1,2,4-triazole
N
¢

NH,

with 2-phenyl-substituted malonic acid ester of formmla II,
3
a

L
R

. II

0 L

o oal

wherein Hal, 11!, 12, and 13 are as defined in formmla I, and R
denotes C;-Cs-alkyl, under alkaline conditions, to yield com-
pounds of formula III,

which are subsequently treated with a halogenating agent to
give 5,7-dlhalogen~6-phenyl-triazolopyrimidines of formula IV

L
N IV

SO QN

-

Ny Hal

in which Y is halogen, with an amine of formula V
%
- v

in which Rl and R? are as defined in formmla I to produce com-
pounds of formula I.

A procees for the preparation of compounds of formula I ac-
cording to claim 1 wherein X is cyano, C;-Cip-alkoxy, or
Ci-Cip-haloalkyl, which comprises reacting 5-halogen-triazolo-
pyrimidine of formmla I°’,
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L!
RJ"\N.Rz L
<,N‘N A ¥ I’ (X=Hal)
N’]\N’ v Hal

wherein Y is bhalogen, with compounds of formmla VI,
M-X'’ Vi

which are, dependent from the value of X’ to be introduced,
an anorganic cyano salt, an alkoxylate, haloalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium-, tetraalkylam-
moniuvm-, alkalimetal— or earth metal cation, to produce cam-
pounds of formmla I.

Intermediates of formulae II, IIXI, and IV as defined in
claim 6.

A camposition suitable for controlling phytepathogenic fungi,
comprising B solid or liquid carrier and a compound of the
formula I as claimed in claim 1.

A method for controlling phytopathogenic fungi, which compri-
ges treating the fungi or the materials, plants, the goil or
the seed to be protected against fungal attack with an effec-
tive amount of & compound of the formula I as claimed in
claim 1.
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows: -

1. Claims: 1(part),2(part),4-10

Triazolopyrimidine derivatives,

when R2= hydrogen, Rl= aliphatic group (claim
1,2,4,5);process to make these compounds (claims 6 and 7);
their intermediates (claim 8); their fungicidal composition
(claim 9) and use of these compounds for controlling
phytopathogenic fungi (claim 10).

2. Claims: 1(part),4-10

Triazolopyrimidine derivatives, when R2= hydrogen,

R1= cyclic group (claim 1,4 and 5);process to make these

compounds (claims 6 and 7); their intermediates (claim 8); "
their fungicidal composition (claim 9) and use of these

compounds for controlling phytopathogenic fung! (claim 10).

3. Claims: 1(part),2(part), 4-10

Triazolopyrimidine derivatives, when R2= aliphatic group,
Rl= aliphatic group (claim 1,2,4 and 5);process to make
these compounds (claims 6 and 7); their intermediates (claim
8); thefr fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fungi (claim 10).

4. Claims: 1(part),4-10

Triazolopyrimidine derivatives, when R2= aliphatic group,
Rl= cyclic group (claim 1,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fung! (claim 10).

5. Claims: 1{part), 4-9

Triazolopyrimidine derivatives, when R2= cyclic group,

R1= cycliic group (claim 1,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fung! (claim 10).

6. Claims: 1(part), 3-10

Triazolopyrimidine derivatives, when R1 and R2 together form
an heterocycle (claim 1,3,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition (claim 9) and use of these

page 1 of 2
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compounds for controlling phytopathogenic fungi (claim 10).
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Substituted 6-(2-halogenphenyl)-triazolopyrimidines
Deacription

The invention relates to substituted 6-(2-halogenphenyl)-triazo-
lopyrimidines of formula I

in which

Rl denote C1-Cjg-alkyl, Cz-Cip-alkenyl, C3;-Cio—alkynyl, or
C4-Cip-alkadienyl, C;~C;p-haloalkyl, C;-C;p-haloalkenyl,
C3—Cip—cycloalkyl, phenyl, naphthyl, or

a 5- or 6-membered saturated, unsaturated, or aromatic
heterocycle, containing one to four nitrogen atoms or ome to
three nitrogen atoms and one sulfur or oxygen atom,

wherein Rl and R? radicals may be unsubstituted or partly or
fully halogenated or may carry one to three groups R%,

R* ip cyano, nitro, hydroxyl, C3-Cg-alkyl, C3-Cg-cycloal--
kyl, Ci-Cg-alkoxy, Ci;-Cg—alkylthio, C;-Cg-alkylamino, di-
C1—Cg-alkylamino, Cz;-Cg-alkenyl, C;-Cg-alkenyloxy,
Ca-Cg—alkynyl, C3-Csg-alkynyloxy, or C;~Cs~alkylenedioxy;

R3 danote hydrogen, or a group mentioned for Rl; or

R! and R? together with the interjacent nitrogen atom represent a
saturated or partially unsaturated 5- or 6-membered
haterocycle, containing one to four nitrogen atoms or ome to
three nitrogen atome and one sulfur or oxygen atom, which
ring may be substituted by one to three R2 radicals;

Hal 1is halogen; -

1,13 indef)endently denote hydrogen, halogen, or Ci;-Cq-alkyl;

L2 is hydrogen, halogen, C;-Cq-haloalkyl, or NH;, NHRP, or

v
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RP is C;-Cg-alkyl, C3-Cjp-alkenyl, C3—Cip—alkynyl,
C;—Cs-haloalkyl, C3-Csg-haloalkenyl, C3-Cg-haloalkynyl,
C;-Cg—alkoxy-C:-Cg—alkyl, C;1-Cg-alkylthio-C,-Cg-alkyl,
C3-Cip-cycloalkyl, or C(=0)-A, in which

A is hydrogen. hydroxy, Ci1—-Csg—-alkyl, C;-Cg—alkoxy,
Ci1—Cg-halogemalkoxy, C;-Cg-alkylamino or
di-(C;-Cg-alkyl) amino;

wherein at least one from L1, L2, and L3 is not hydrogen;

X is halogen, cyano, C1-C¢-alkyl, C;-Cg—alkoxy,
C1-Cs~baloalkoxy or C3-Cg-alkenyloxy.

Moreover, the invention relates to processes for thelr prepara-
tion, compositions containing them and to their use for combating
phytopathogenic fungi.

6-Phenyl-7-amino~triazolopyrimidines are generally known from
US 4,567,262, and EP-A 550 113.

Triazolopyrimidines with a trifluorophenyl group in 6-position
are disclosed in WO 98/46607 and EP-A 9545 453. From EP-A 834 513
diverse 6-pentafluorophenyl-triazolopyrimidines are nown.

The compounds disclosed in the documents discussed above are said
to be active against various phytopathogenic fungi.

It is an object of the present invention to provide compounds ha-~
ving improved fungicidal activity.

We have found that this object is achieved by the compounds defi-
ned at the outset. Furthermore, we have found processes for their
preparation, compositions comprising them and methods for c¢on-
trolling phytopathogenic fungi using the campounds I.

The compounds of formula I differ from the compounds known from
closest prior art EP-A 945 453 and EP-A 834 513 in the 6-(2-halo-
genphenyl) group, which is further substituted in 3-, 4- and/or
5-position. -

Compoundd of formula I can be prepared similar to the conditioms
known f:‘r.'cm EP-A 550 113. Preferably the preparation of compounds
of formula I as defined above comprises reacting S-amino-triazole
with 2- (2-halogenphenyl)-asubstituted malonic acid ester of for-
mala II, in which

V3
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R represents alkyl, preferably C;-Cg-alkyl, in particular methyl

or ethyl, under alkaline conditions, preferably using high boi-

ling tertiary amines as for example tri-n-butylamine as disclosed
10 for example by EP-A 770 615 to yield compounds of formula III.

The resulting 5,7-dihydroxy-6-phenyl-triazelopyrimidine of for-
mula III, wherein L! to I? are as defined for formula I, is subse-
quently treated with a healogenating agent, preferably with a bro-
15 minating or chlorinating agemnt, such as phosphorus ocxybramide or
phoaphorus oxychloride. neat or in the presence of a solvent to
give IV, wherein Y is halogen, such as chlorine or bromine.
3

LI

IIX —— 1 IV
é“‘n L
= H
NJ\N v al
The reaction is suitably carried out at a temperature in the

25 range from 0°C to 150°C, the preferred reaction temperature being
from 80°C to 125°C as disclosed for example by EP-A 770 615.

Dihalotriazolopyrimidine IV is further reacted with an amine of
formula V

30

1
R
R::N—H Vv

in which R1 and R?2 are as defined in formmla I to produce com-
35 pounds of formula I in which X is halogen.

The reaction between the 5,7-dihalo campound IV and the amine of
formila V can be carried out under conditions known fram WO
98/46608. The reaction is preferably carried out in the presence

40 of a solvent. Suitable solvants include ethers, such as dioxane,
diethyl et_her and, especially, tetrahydrofuran, halogenated hy-
drocarbond such as dichlorcmethane and aramatic hydrocarbons, for
example toluene.
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The reaction is suitably carried out at a temperature in the
range from 0°C to 70°C, the preferred reaction temperature being

from 10°C to 35°C. .

It is also preferred that the reaction is carried out in the pre-
sence of a base. Suitable bases include tertiary amines, such as
triethylamine, and inorganic bases, such as potassium carbonate
or sodium carbonate. Alternatively, an excess of the compound of
formila V may serve as a basge.

Compounds of formula I in which X denotes cyano, Ci;-Cg—alkoxy,
C;~Cg-haloalkoxy or C3—Cg-alkenyloxy can be prepared by reacting
compounds I’ in which Y is halogen, preferably chloro, with com-
pounds of formula VI, which are, dependent from the value of X'
to be introduced to yield formula I compounds, an anorganic cyano
salt, an alkoxylate, haloalkoxylate or an alkenyloxylate, respec-
tively, preferably in the presence of a solvent. The cation M in
formmla VI has minor influemce; for practical and economical re-
asons usually ammonium-, tetraalkylammonium- or alkalimetal- and
earth metal salts are preferred.

3 3

ri.__.R? r? M-X’ rA_.R? L

——

N L} VI !

¢ ) T‘ (Y=Hal) fN _ I(X=X')
Ny Hal N:'LN xl,I-Ial

The reaction is sultably carried out at a temperature in the
range from 0 to 120°C, the preferred reaction temperature being
from 10 to 40°C [cf. J. Heterocycl. Chem. Vol.12, p. 861-B63
(1975)1.

Suitable solvents include ethers, such as dioxane, diethyl ether
and, especially, tetrahydrofuran, halogenated hydrocarbons such
as dichloromethane and aromatic hydrocarbons, for example to-
luene.

Compounds of formmla I in which X denotes C1-Cs-alkyl can be pre-
pared by reacting compounds I in which X is halogen, preferably
chloro, with malonic acid esters of formula VII, wherein X" deno-
tes H or C;-Cs-alkyl and R denotes C;-Cg~alkyl, to compounds of
formula VIII and decarboxylation under conditions described in
US 5,994,360.

v/
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Accordingly, the invention relates to the novel intermediates of
formulae II, III and IV.

The campounds of formula II are preferably prepared by reaction
of the corresponding substituted bromobenzemes with sodium dial-
kylmalonates in the presence of a copper(I) salt [cf. Chemistry
Letters, pp. 367-370, 1981; EP-A 10 02 788].

The campounds of formula II may also be prepared by reaction of
an alkyl 2-(2-halogenphenyl)-acetate with dialkylcarbonate in the
presence of a strong base, preferably sodium ethoxide and sodium
hydride (cf. Heterocycles, pp. 1031-1047, 1996).

The substituted phenylacetates which are the starting campounds
for campounds of formula II are known and commercially available,
and/or they are obtainable by generally known methods.

The reaction mixtures are worked up in a customary manner, for
example by mixing with water, phase separation and, if required,
chromatographic purification of the crude products. Scme of the
end products are obtained in the form of cclorless or slightly
brownish, viscous oils, which are purified or freed frcm volatile
components under reduced pressure and at moderately elevated tem-
peratures. If the end products are obtained as solids, purifica-
tion can also be carried out by recrystallization or digestion.

If individual compounds I are not obtainable by the rc;utes des-
cribed above, they can be prepared by derivatization of other
compounds I. -

In the sl.,m‘ibol definitions given in the formulae above, collective
terms were used which generally represent the following substi-

tuents:

- Halogen: fluorine, chlorine, bromine and iodine;

ye
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C1-Cip-alkyl: saturated, straight-chain or branched hydrocarbon
radicals having 1 to 10, especially 1 to 6§ carbon atoms, for
exxample C;1-C4—alkyl as mentioned above or pemtyl, l-methylbutyl,
2-methylbutyl, 3-methylbutyl, 2,2-di-methylpropyl., l-ethylpropyl.
hexyl, 1,l1-dimethylpropyl, 1,2-dimethylpropyl, l-methylpentyl,
2-msthylpentyl, 3-methylpentyl, 4-methylpentyl, 1,l-dimethyl-
butyl, 1,2-dimethylbutyl, 1,3-dimeathylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, l-ethylbutyl, 2-ethylbutyl,
1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
l-ethyl-1-methylpropyl and l-ethyl-2-methylpropyl;

C2-Cip-alkenyl: unsaturated, straight-chain or branched
bydrocarbon radicals bhaving 2 to 10, especially 2 to 6 carbon
atoms and a double bond in any position, for example ethenyl,
l-propenyl, 2-propenyl, l-methylethenyl, l-butemyl, 2-butenyl,
3-butenyl, l-methyl-l-propenyl, 2-methyl-l-propenyl,
l1-methyl-2-propenyl and 2-mathyl-2-propenyl;

C2-Cip—alkynyl: straight-chain or branched hydrocarbon radicals
having 2 to 10, especially 2 to 4 carhon atoms and a triple bond
in any position, for example ethynyl, l-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, 3-butynyl and l-methyl-2-propynyl;

C3-Cig-cycloalkyl: momo~ or bicyclic cycloalkyl groups having 3 to
10 carbon atoms; monocyclic groups preferably have 3 to 8, espe-
cially 3 to 6 ring members, bicyclic groups preferably have 8 to
10 ring members.

A 5- or 6-membered saturated or partially unsaturated
baterocycle, containing cne to four nitrogen atoms or cne to
three nitrogen atoms and one sulfur or oxygen atcm, preferably
one oxygen atom, for example saturated heterocycles such as
l-pyrimidinyl, 2-pyrimidinyl, morpholin-£é-yl, thiomorpholin-4-yl:;
or partially unsaturated heterocycles, containing one C=C or one
N=C double bond, asuch as 3, 6-dihydro-2H-pyridin-l1-yl, or
2,5-dihydropyrrol-1-yl;

A S5-membered aromatic heterocycle, containing one to four
nitrogen atoms or ome to three nitrogen atoms and one sulfur or
oxygen atom: 5-membered hetercaryl groups which, in addition to
carbon atoms, may contain one to four nitrogen atams or one to
three nitrogen atcms and one sulfur or oxygen atom as ring
members, for example 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyrrolyl, 3-pyrrolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl,
3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 3-pyrazolyl,
4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazelyl, 5-oxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-imidazo-
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lvl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-thiadi-
azol-3-yl, 1,2,4-thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,3,4-oxa-
diazol-2-yl, 1,3,4-thiadiazol-2-yl and 1,3,4-triazol-2-yl;

6-membered aromatic heterocycle, containing one to four nitrogen
atoms: 6-membered heterocaryl groupe which, in addition to carbon
atoms, may contain one to three or one to four nitrogen atoms as
ring members, for example 2-pyridinyl, 3-pyridiayl, 4-pyridinyl,
3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-py-
rimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-tria-
zin-3-yl, preferably pyridyl, pyrimidyl, pyrazolyl or thienyl.

With respect to their intended use, preference ie given to
triazolopyrimidines of the formula I having the following substi-
tuents, where the preference is valid in each case on its own or
in combination:

A preferred cycloalkyl moiety is cyclopentyl being optionally
substituted by one or more nitro, cyano, C;-Cg-alkyl, C;-Cs-alkoxy
groups.

Preference is given to compounds of formmla I in which any alkyl
or haloalkyl part of the groups R! or R2, which may be straight
chained or branched, contains up to 10 carbon atoms, preferably 1
to 9 carbon atoms, more preferably 2 to 6 carbon atams, any
alkenyl or alkynyl part of the substituents R! or R? contains up
to 10 carbon atoms, preferably 2 to 9 carbon atoms, more prefera-
bly 3 to 6 carbon atams, any cycloalkyl part of the substituents
Rl or R? contains from 3 to 10 carbon atoms, preferably from 3 to
8 carbon atoms, more preferably from 3 to 6§ carbon atoms, and any
bicycloalkyl part of the substituents R! or R? contains from 5 to
9 carbon atoms, preferably from 7 to 9 carbon atoms. Any alkyl,
alkenyl or alkynyl group may be linear or branched.

Compounds of formula I are preferred in which Rl represents a
straight-chained or branched C;-Cip-alkyl, in particular a bran-
ched C3-Cip-alkyl group. a C3-Cg-cycloalkyl, a Cs-Ce-bicycloalkyl,
a C3~-Cp—cycloalkyl-Cy-Cg-alkyl, C3-Cjgo—alkoxy-C;-Cg-alkyl. a
C1-Cyp—halocalkyl or a phenyl group being cpticnally substituted by
one to three halogen atoms dr C;-Cip-alkyl or C;-Cjp-alkoxy groups.

Moreover, ‘particular preference is given to compounds I in which
Rl and R? together with the interjacent nitrogen atom form an op-
tionally substituted heterocyclic ring, preferably an optionally
substituted C3-C;-heterocyclic ring, in particular a 5- or
6-membered saturated heterocycle, such as pyrrolidine,
piperidine, morpholine, or tetrahydropyridine, or a 5- or

i)
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6-menmbered partially unsaturated heterocycle, such as 3,6-di-
hydro-2H-pyridin-1-yl, or 2,5-dihydropyrrol-i-yl, wherein the sa-
turated or unsaturated heterocycla is optionally substituted by
one or more C;~Cs-alkyl or C;~Cz-halocalkyl groups, preferably by
cne or two methyl groups. Particular preference is given to
campounds I, in which R! and R? together form a 4-methyl-
piperidin-1-yl group.

Furthermore, particular preference is given to compounds I in
which R? represents hydrogen, C;-Cig-alkyl or C;-Cig-haloalkyl, in
particular hydrogen.

Moreover, particular preference is given to campounds I in which
R? is methyl or ethyl.

If R! denotes C;~Cip-haloalkyl, preferably polyfluorinated alkyl,
in particular 2,2,2-trifluorcethyl, 2-(1,1,l1-triflucropropyl) or
2-(1,1,1-trifluorobutyl), R? preferably represents hydrogen.

Particular preference is given to compounds I in which Hal is
fluoro, chlero, or bromo, particnlarly fluoro.

Furthermore, preference is given to compounds I in which L! is
hydrogen, or fluoreo, particularly hydrogen.

Besides, particular preference is given to conmpounds I in which L2
is hydrogen, fluoro, trifluoramethyl, amino, dimethylamino, or
N-acetylamino, particularly fluoro. ’

Futhermore, preference is given to compounds I in which 12 is NHRP
or N(RP);, wherein RP is methyl or C(=0)-C;-C¢-alkyl.

Likewise, particular preference is given to campounds I in which
17 is hydrogen, fluoro, methyl, particularly hydrogen.

A particularly preferred embodiment of the present invention are
campounds of formula I, in which the 6-(2-halophenyl) group re-
presents one of the following moieties:

2,3,5-trifluorophenyl, 2,4-difluorcphenyl, 2-F,4-CF;-phenyl,
2-F,5-CH3-phenyl, 2-(Cl,4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-phe-
nyl, 2-Cl,4-Br-phenyl, 2,3-difluorophenyl, 2,4-difluorophenyl,
2,4,5-trifluorocphenyl, 2,3,4-trifluorophenyl, 2-F,4-NHz-phenyl,
2-F,4-N(CH3) ;-phenyl, 2-F,4-NHC(0)CHy—phenyl, 2-Br,3,5-difluoro-
phenyl, 2-F,4-NOz-phenyl, and 2-Cl,4-NO;-phenyl.

#“
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Moreover, preference is given to compounds I in which X is
halogen, cyano or methyl, preferably halogen, such as chloro or
bromo, particularly chloro.

The particularly preferred embodiments of the intermediates with
respect to the variables correspond to those of the radicals X
and L1 to L3 of formmla I.

Included in the scope of the present invention are (R) and (S)
isomers of compounds of general formula I having & chiral center
and the racemates thereof, and salts, N-oxides and acid addition
compounds .

With respect to their use, particular preference is givem to the
campounds I compiled in the tables below. The groups mentioned in
the tables for & substituent are furthermore for their part, in-
dependently of the cambination in which they are mentioned, a
particularly preferred embodiment of the respective substituents.

Table 1

Compounds of formula I, in which X is chloro, Hal, L! and 1} are
fluoro, 12 is hydrogen and Rl and R?2 correspond to one row in
Table A

Table 2

Compounds of formula I, in which X is cyano, Hal, L! and I3 are
fluoro, 12 is hydrogen and Rl and R2 correspond to one row in
Table A

Table 3

Compounds of formula I, in which X is methyl, Hal, L! and I3 are
fluoro, L2 is hydrogen and Rl and R2 correspond to cne row in
Table A

Table 4

Compounds of formula I, in which X is methoxy, Hal, L! and L3 are
fluoro, L2 is hydrogen and Rl and R? correspond to one row in
Table A

Table 5 -

Compounds .of formula I, in which X is chloro, Hal and 12 are
flucro, ‘Li and I3 are hydrogen and R! and R? correspond to one row
in Table A
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Table 6
Compounds of formmla I, in which X is cyanc, Hal and 14 are
fluoro, L! and I3 are hydrogen and R! and R2 correspond to cne row
in Table A

Table 7

Compounds of formula I, in which X is methyl, Hal and 13 are
fluoro, Ll and L3 are hydrogen and R! and R2 correspond to one row
in Table A

Table 8

Campounds of formula I, in which X is methoxy, Hal and L? are
fluoro, 1! and I3 are hydrogen and Rl and R? correspond to cne row
in Table A

Table 9

Compounds of formula I, in which X is chloro, Hal is fluoro, I?
and 13 are hydrogen, L2 is trifluoromethyl and Rl and R?
correspond to one row in Table A

Table 10

Campounds of formula I, in which X is cyano, Hal is fluoro, L1 and
13 are hydrogen, 12 is trifluorcmethyl and R! and R2 correspond to
one row in Table A

Table 11

Compounds of formula I, in which X is methyl, Hal is fluoro, L?
and 17 are hydrogen, 12 is trifluoramethyl and R! and R3
correspond to one row in Table A

Table 12

Compounds of formula I, in which X is methoxy, Hal is fluoro, L1
and I} are hydrogen, 12 is trifluoromethyl and R! and R2
correspond to one row in Table A

Table 13

Compounds of formula I, in which X is chloro, Hal is fluoro, L1
and 1? are hydrogen, I? is methyl and R! and R? correspond to one
row in Table A

Table 14

Compmmd‘s" of formula I, in which X is cyano, Hal is fluoro, Ll and
I? are hydrogen, L? is methyl and R! and R2 correspond to ocne row
in Table A
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Table 15
Compounds of formula I, in which X is methyl, Hal is fluoro, L1
and I2 are hydrogen, L? is methyl and R! and R? correspond to cne

row in Table A

Table 16

Compounds of formula I, in which X is methoxy, Hal is fluoro, L!
and I2 are hydrogen, I3 is methyl and R® and R? correspond to one
row in Table A

Tahle 17
Compounds of formula I, in which X and Hal are chloro, L! and L3
are hydrogen, 12 is fluoro and R} and R2 correspond to one row in
Table A

Table 18

Compounds of formula I, in which X is cyano, Hal is chloro, L1 and
I3 are hydrogen, I2 is fluoro and R! and R? correspond to one row
in Table A

Table 19

Compounds of formula I, in which X is methyl, Hal is chlero, L1
and I3 are hydrogen, L? is fluoro and Rl and R2 correspond to one
row in Table A

Table 20

Compounds of formula I, in which X is methoxy, Hal is chloro, L1
and 13 are hydrogen, I? is fluoro and Rl and R2 correspond to one
row in Table A

Table 21

Compounds of formula I, in which X is chloro, Hal is fluoro, L*
and I3 are hydrogen, I3 is chloro and R} and R2 correspond to one
row in Table A

Table 22

Compounds of formula I, in which X is cyano, Hal is fluoro, Ll and
IA are hydrogen, L2 is chloro and R! and R? correspond to one row
in Table A

Table 23
Compounds’of forrmla I, in which X is methyl, Hal is fluoro, I3
and L? are hydrogen, 14 is chloro and Rl and R? correspond to cone
row in Table A

A2
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Table 24

Compounds of formula I, in which X is methoxy, Hal is fluoro, L2
and I? are hydrogen, L? is chloro and Rl and R? correspond to ome
row in Table A

Table 25

Compounds of formula I, in which X is chloro, Hal is fluoro, L!
and I3 are hydrogen, L? is bromo and Rl and R? correspond to one
row in Table A

Table 26

Compounds of formula I, in which X is cyano, Hal is fluoro, Il and
13 are hydrogen, L? is bromo and Rl and R? correspond to ome row
in Table A

Table 27

Compounds of formula I, in which X is methyl, Eal is fluoro, 12
and L} are hydrogen, 1? is bromo and R! and R? correspond to one
row in Table A

Table 28

Campounds of formula I, in which X is methoxy, Hal is fluoro, L?
and 13 are hydrogen, I? is bromo and R! and R?2 correspond to ome
row in Table A

Table 29
Campounds of formula I, in which X and Hal are chloro, L! and L3
are hydrogen, 12 is bromo and R! and R?2 correspond to one row in
Table A

Table 30

Campounds of formula I, in which X is cyano, Hal is chloro, L1 and
I1? are hydrogen, I? is bromo and Rl and R? correspond to one row
in Table A

Table 31

Compounds of formula I, in which X is methyl, Hal is chloro, L!
and I} are hydrogen, 1? is bromo and Rl and R? correspond to one
row in Table A

Table 32

Compounds’ of formula I, in which X is methoxy, Hal is chloro, L1
and 12 are hydrogen, 12 is bromc and Rl and R? correspond to one
row in Table A
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Table 33

Compounds of formula I, in which X, Hal and I? are chloro, I+ and

L? are hydrogen and R! and R? correspond to one row in Table A

Table 34

Compounds of formmla I, in which X is cyano, Hal and L2 are
chloro, L? and I3 are hydrogen and R! and R? correspond to one
in Table A

Table 35

Compounds of formula I, in which X is methyl, Hal and 14 are
chloro, L1 and L3 are hydrogen and Rl and R? correspond to cme
in Table A

Table 36

Campounds of formula I, in which X is methoxy. Hal and L2 are
chloro, L1 and 13 are hydrogen and Rl and R2 correspond to cne
in Table A

Table 37

Compounds of formula I, in which X is chloro, Hal and Il are
fluoro, 12 and 13 are hydrogen and Rl and R? correspond to cne
in Table A

Table 38

Compounds of formula I, in which X is cyano, Hal and Ll are
fluoro, 1?2 and I3 are hydrogen and R! and R? correspond to cne
in Table A

Table 39

Coampounds of formula I, in which X is methyl, Hal and 1Ll are
fluoro, I? and L3 are hydrogen and Rl and R? correspond to one
in Table A

Table 40

Compounds of formula I, in which X is methoxy, Hal and Ll are
fluoro, 1? and I? are hydrogen and R! and R? correspond to one
in Table A

Table 41 -

Compounds of formula I, in which X is chloro, Hal and L? are
fluoro, LY and L2 hydrogen and Rl and R? correspond to one row
Tabla A

row

row

row

row

row

in

4
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Table 42
Compounds of formala I, in which X is cyano, Hal and I3 are
fluoro, 1! and L? hydrogen and-R! and R? correepond to one row in

Table A

Table 43

Compounds of formula I, in which X is methyl, Hal and I3 are
fluoro, L! and 17 hydrogen and R! and R? correspond to one row in
Table A

Table 44

Compounds of formula I, in which X is methaxy, Hal and 13 are
fluoro, I! and 1?2 hydrogen and R! and R? correspond to one row in
Table A

Table 45

Compounds of formula I, in which X is chloro, Hal, 12 and I3 are
fluoro, Ll is hydrogen and Rl and R2 correspond to one row in
Table A

Table 46

Compounds of formula I, in which X is cyano, Hal, L2 and 13 are
fluoro, Ll is hydrogen and Rl and R? correspond to cne row in
Table A

Table 47

Compounds of formula I, in which X is methyl, Hal, 12 and I3 are
fluoro, L! is hydrogen and Rl and R? correspond to one row in
Table A

Table 48

Compounds of formula I, in which X is methoxy, Hal, 12 and L3 are
fluoro, L' is hydrogen and Rl and R? correspond to one row in
Table A

Table 49

Campounds of formula I, in which X is chloro, Hal, L1 and 12 are
fluoro, I3 is hydrogen and Rl and R? correspond to one row in
Table A

Table 50

Compounds’ of formula I, in which X is cyano, Hal, L! and I2 are
fluore, ‘13 is hydrogen and Rl and R? correspond to one row in
Table A
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Table 51
Campounds of formmla I, in whHich X is methyl, Hal, 11 and 12 are
fluoro, I3 is hydrogen and Rl and R? correspond to one row in
Table A

Table 52

Compounds of formula I, in which X is methoxy, Hal, Ll and 12 are
fluoro, I3 is bhydrogen and R agd R2 correspond to ane row in
Table A

Table 53

Campounds of formmla I, in which X is chloro, Hal is bromo, Il and
13 are fluoro, I2 is hydrogen and R! and R? correspond to one row
in Table A

Table 54

Compounds of formula I, in which X is cyano, Hal is bromo, 1! and
1? are fluoro, 12 is hydrogen and Rl and R? correspond to one row
in Table A

Table 55

Campounds of formula I, in which X is methyl, Hal is bromo, L! and
1? are fluoro, 12 is hydrogen and Rl and R2 correspond to one row
in Table A

Table 56

Compounds of formula I, in which X is methoxy, Hal is bramo, L1 .
and 12 are fluoro, L2 is hydrogen and Rl and R? correspond to one
row in Table A

Table 57

Compounds of formula I, in which X is chloro, Hal is fluoro, 11
and 1} are hydrogen, 12 is amino and R! and R? correspond to one
row in Table A

Table 58

Campounds of formula I, in which X is cyano, Hal is fluoro, L! and
13 are hydrogen, 12 is amino and Rl and R? correspond to one row
in Table A

Table 59

Compounds”’ of formula I, in which X is methyl, Hal is fluoro, L!
and 13 are hydrogen, 12 is amino and R! and R2 correspond to cne
row in Table A
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Table 60
Compounds of formula I, in which X is methoxy, Hal is fluoro, L1
and L} are -hydrogen, I2 is amino and Rl and R? correspond to one
row in Table A '

Table 61

Compounds of formula I, in which X is chloro, Hal is fluoro, It
and 13 are hydrogen, 12 is methylamino and R! and R? correspond to
ohe row in Table A

Table 62

Campounds of formula I, in which X is cyanc, Hal is fluoro, 11 and
17 are hydrogen, L2 is methylamino and Rl and R? correspond to one
row in Table A

Table 63

Compounds of formula I, in which X is methyl, Hal is fluoro, Lt
and I3 are hydrogen, 17 is methylamino and Rl and R? correspond to
cne row in Table A

Table 64

Compounds of formula I, in which X is methoxy, Hal is fluworo, 11
and I3 are hydrogen, 12 is methylamino and R* and R? correspond to
one row in Table A

Table 65

Compounds of formula I, in which X is chloro, Hal is fluoroe, L1
and I3 are hydrogen, 12 is Qimethylamino and Rl and R? correspond
to one row in Table A

Table 66

Coampounds of formula I, in which X is cyano, Hal is fluoro, L! and
1? are hydrogen, 12 is dimethylamino and R* and R? correspond to
one row in Table A

Table 67

Compounds of formula I, in which X is methyl, Hal is fluoro, L1
and L® are hydrogen, 12 is dimethylamino and Rl and R? correspond
to one row in Table A

Table 68

Ccupound‘s"of formula I, in which X is methoxy, Hal is fluoro, L1
and L3 are hydrogen, 12 is dimethylamino and R1 and R? correspond
tc one row in Table A

>
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Table 69
Compounds of formula I, in which X is chloro, Hal is fluoro, Lt
and I3 are hydrogen, 12 is N-acetylamino and R! and R3 correspond
to one row in Table A

Table 70

Compounds of formula I, in which X is cyano, Hal is fluoro, Ll and
L3 are hydrogen, 12 is N-acetylamino and Rl and RZ correspond to
one row in Table A

Table 71

Campounds of formula I, in which X is methyl, Hal is fluoro, I}
and I3 are hydrogen, 12 is N-acetylamino and Rl and R? correspond
to one row in Table A

Table 72

Compounds of formula I, in which X is methoxy, Hal is fluoro, L1
and 12 are hydrogen, I2 is N-acetylamino and Rl and R2 correspond
to one yow in Table A

Table A 3
R\ .R’ L
N Lt I
eﬂln X Hal
Ho. Rl R2
A-1 CH2CH3 H
A-2 CH2CH3 CH3
A-3 CHyCHg CH3CH3
A-4 CH,CF3 H
A-5 CH3CF; CH3
A-6 CHaCF; CH,CH3
A-7 CHLCC1,5 H
A-8 CHaCCl;3 CH;
A-9 CH,CCl3 CH,CH,y
A-10 CH;CHCHy . H
A-11 CHzCH2CHj3 CHa
A-12 i CH2CHCH3 CH;CH3
A-13 | ° CHaCH2CH; CHaCHZCH;y
A-14 CH(CH3)2 H
A-15 CH(CHjy) 2 CH3
A-16 CH(CH3)2 CHaCH,
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No. Rl ) R?
A-17 (£) CH (CHs) —CH;CH;_ H
A-18 () CH{CH;3)-CHzCH, CH3
2-19 {¥) CH(CHs)-CH;CHa CH2CHz
A-20 (S) CH(CH3)-CHzCH3 H
A-21 (S) CE(CH3)-CHzCH3 CHj
A-22 (S) CH{CH3)-CHaCH3 CH2CH4
A-23 (R) CH{CH3)-CH,CH3 H
A-24 (R) CH(CH3)—-CH2CH; CH3
A=-25 (R) CH(CH3)-CH;CH3 CH3CHy
A-26 {t) CH(CH3)-CH(CH3)3 H
A-27 () CH(CHs)-CH(CHy) 3 CH;
A-28 () CH(CH3)-CH(CH;3)3 CH,CH3
A-29 (S) CH(CH3)-CH(CH3) 3 H
A-30 (S) CH(CH3)-CH(CH;3)3 CH;
A-31 (S) CH(CH3)-CH(CH3)2 CH2CH3
A-32 (R) CH{CH3)-CH(CH3)2 H
A-33 (R} CH{CH3)-CH(CH3)3 CH3
A-34 {(R) CH{CH3)}-CH(CH;y) 2 CHaCH;
A-35 () CH(CH3)-C(CHa)s H
A-36 (1) CH(CH;3)~C(CHa)j CH;
A-37 () CH(CH3)-C(CHj3)3 CHCH3
A-38 (S) CH(CH3)-C(CH;)3 H
A-39 (S) CH(CH3)-C(CH3)3 Cii3
A~-40 (S) CH(CH3)-C(CH3)3 CH;CH,
A-41 {(R) CH{CHa)-C(CH;3)3 H
A-42 (R) CH(CH3)-C(CH3)3 CH;
A-43 {(R) CH(CH3)-C(CH3)3 CH2CH;
A-44 () CH(CH3)-CF, H
A-45 (£} CH(CH3)-CF; CHj
A-46 () CH(CHa3)-CF3 CH,CH3
A-47 (S) CH{CH;3)-CF; H
A-48 (8) CH(CH;3)-CF3 CH3
A-49 (S} CH(CH3)-CF; CHZCH,y
A-50 (R} CH(CH;3)-CFj H
A-51 | | (R) CH(CH;3)~-CF, CHs
A-52 (R) CH{(CH3)-CF3 CH;CH;
A~53 () CH(CH3)~-CCls; H
A-54 () CH(CH3)-CCl,; CHj
A-55 () CH{CH3)-CCl; CH,CH3
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Ho. Rr! . . Rra
A-56 (S) CH(CH;)-CClz - H
A~-57 ) (S) CH(CH3)-CCl; CH;

5 | A-58 (S) CH(CH3)-CCl; CH2CH;
A-59 (R) CH(CH;)-CClj3 H
A-60 {R) CH(CH3)-CCls CH3
A-61 (R) CH(CH;)—CCl; CHaCH;
A-62 CH3CF2CF5 H

10 A-63 CHzCFoCF; CH3
A-64 CH;CFCF, CH;CH;3
A-65 CHz (CF2) 2CF3 H
A-66 CH3 (CF2) 2CFa CHj,

15 | A-67 CH3 (CF2) 3CFs CHzCH3
A-68 CHC (CH3 ) =CHp H
A-69 CH,C (CH3 ) =CHj3 CHs
A-70 CH2C {CH3 ) =CH> CH2CH;

20 | a-71 cyclopentyl H
A-72 cyclopentyl - CH3
A-73 cyclopentyl CH,CH;,
A-74 Cyclohexyl H

25 A-75 Cyclohexyl CiHy
A-76 Cyclobexyl CHaCH;>
A-77 — (CHz )} 2CH=CHCH;~
A-78 - (CH3) 2C (CH3 ) =CHCHy—

A-79 - (CH3) 2CH (CH3) (CH3) 2~
3% A 80 - (CHa) 2CHF (CHz) z-
A-81 - (CHz) 3CHFPCH;-
A-82 - (CH3) 2CH (CF3) (CH3) 2~
A-83 - (CH2) 20 (CH3) 3-
35 | aA-84 - (CH3) 25 (CH3) 2-
A-85 - (CH3) 5-
A-86 =(CHa) 4~
A-87 ~CHaCH=CHCH3z~
.0 | 288 - ~CH(CHa) (CHz) 5-
A-89 -CH;CH (CH3) (CH3) 2—

The compounds I are suitable as fungicides. They are distinguis-
45 hed by an outstanding activity against a broad spectrum of phyteo-

pathoegenic fungi, in particular from the classes of the Ascomyce-

tes, Deuteramycetes, Oomycetes and Basidiomycetes. Some of them
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act systemically, and they can be employed in crop protection as
foliar- and scil-acting fungicides.

They are especially important for controlling a large number of
fungi on a variety of crop plants such as wheat, rye, barley,
cats, rice, maize, grass, bananas, cotton, soya, coffee, sugar
cane, grapevines, fruit species, ornamantals and vegetables such
as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the
seeds of these plants.

Specifically, they are suitable for controlling the following
plant diseases:

. Alternaris species on vegetables and fruit,

) Bipolaris and Drechslera species on cereals, rice and turf,

. Blumeria graminis (powdery mildew) on cereals,

. Botrytis cinerea (gray mold) on strawberries, vegetables, or-
namentals and grapevines,

L Erysiphe cichoracearum and Sphaerotheca fullginea on cucur-
bits,

. Fusarium and Varticillium species on various plants,

. Mycosphaerella species on cersals, bananas and peanuts,

] Phytophthora infestans on potatoes and tomatoes,

. Plasmopara viticola on grapevines,

. Podosphaera leucotricha on apples,

. Pgseudocercogporella herpotrichoides on wheat and barley,

] Pseudoperonospora species on hops and cucumbers,

® Puccinia species on careals,

. Pyricularia oryzae on rice,

. Rhizoctonia species on cotton, rice and turf,

. Septoria tritici and Stagonospora nodorum on wheat,

- Uncinula necator on grapevines,

. Ustilago species on cereals and sugar cane, and

. Venturia species (scab) on apples and pears.

Moreover, the compounds I are suitable for controlling harmful
fungi such as Paecilomyces variotili in the protection of
materials (e.g. wood, paper. paint dispersions, fibers and fa-
brice) and in the protection of stored products.

The campounds I are applied by treating the fungi, or the plants,
seeds, materials or the soil to be protected against fungal in-
fection, with a fungicidally active amount of the active ingre-
dients. Application can be effected both before and after infec-
tion of the materimls, plants or seeds by the fungi.
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In general, the fungicidal compositions camprise between 0.1 and
95, preferably 0.5 and 90 % by weight of active ingredient.

When used in crop protection, the rates of application are from
0.01 to 2.0 kg of active ingredient per ha, depending on the na-
ture of the effect deaired.

In the treatment of seed, amounts of active ingredient of from
0.001 to 0.1 g, preferably 0.01 to 0.05 g, are generally required
per kilogram of seed.

vhen used in the protection of materials or stored products, the
rate of application of active ingredient depends on the nature of
the field of application and on the effect desired. Rates of
application conventionally used in the protection of materials
are, for example, from 0.001 g to 2 kg, preferably 0.005 g to

1 kg, of active ingredient per cubic meter of material treated.

The compounds I can be converted into the custocmary formulations,
eg. solutions, emileions, suspensions, dusts, powders, pastes and
granules. The use form depends on the particular purpose; it is
intended to ensure in each case a fine and uniform distribution
of the compound according to the invention.

The formulations are prepared in a known manner, eg. by extending
the active ingredient with solvents and/or carriers, if desired
using emulsifiers and dispersants. Solvents/auxiliaries which are
suitable are essentially:

water, arcmatic solvents (for example Solvesso products, xy-
lene), paraffins (for example mineral fractions), alcohols
(for example methanol, butanol, pentanol, benzyl alcohol),
ketones (for example cyclohexanone, gamma-butyrolactone),
pyrrolidones (NMP, NOP), acetates {(glycol diacetate), gly-
cols, fatty acid dimethylamides, fatty acids and fatty acid
esters. In principle, solvent mixtures may alsc be used.

carriers such as ground natural minerals (eg. kaolins, clays,
talc, chalk) and ground synthetic minerals (eg. highly dis-
perse silica, silicates); emlsifiers such as nonicnic and
anionic emlsifiers (eg. polyoxyethyleme fatty alcohol
ethers, alkylsulfonates and arylsulfonates) and dispersants
such as lignin-sulfite waste liquors and methylcellulose.

Suitable surfactants are alkali metal, alkaline earth metal and
ammonium salts of lignosulfonic acid, naphthalenesulfonic acid,
phenolsulfonic acid, dibutylnaphthalenesulfonic acid, alkylaryl-

1
" ‘I! lj-_‘ | 1Y
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sulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfa-
tes, fatty acids and sulfated fatty alcohol glycol ethers, furt-
hermore condensates of sulfonated naphthalene and naphthalene de-
rivatives with formaldehyde, condensates of naphthalene or of
naphthalenesul fonic acid with phenol and formaldehyde, polyoxy-
ethylene octylphenyl ether, ethoxylated isooctylphenol, octyl-
phenol, nonylphenol, alkylphenyl polyglycol ethers, tributyl-
phenyl polyglycol ether, tristearylphenyl polyglycol ether,
alkylaryl polyether alcohols, alcohol and fatty alcohol/ethylene
axide condensates, ethoxylated castor oil, polyoxyethylene alkyl
ethers, ethoxylated polyoxypropylene, lauryl alcochol polyglycol
ether acetal, sorbitol esters, lignin-sulfite waste liquors and
methylcellulose.

Substances which are suitable for the preparation of directly
sprayable solutions, emulsioms, pastes or oil dispersions are mi-
neral oil fractions of medium to high boiling point, such as ke-
rosene or diesel oil, furthermore coal tar oils and oils of vege-
table or animal origin, aliphatic, cyclic and arcmatic hydrocar-
bons, for example toluene, xylene, paraffin, tetrahydronaphtha-
lene, alkylated naphthalenes or their derivativea, methanol,
ethanol, propancl, butanol, cyclohexanol, cyclohexanone, isopho-
rone, strongly polar solvemts, for example dimethyl sulfoxide, N-
methylpyrrolidone and water.

Powders, materials for spreading and dusts can be prepared by mi-
xing or concomitantly grinding the active substances with a solid
carrier.

Granules, for example coated gramiles, impregnated granules and
homogeneous granules, can be prepared by binding the active in-
gredients to solid carriers. Examples of solid carriers are mine-
ral earths such as sgilica gels, milicates, talc, kaolin,
attaclay, limestone, lime, chalk, bole, loess, clay, dolamite,
diatomaceous earth, calcium sulfate, magnesium sulfate, magnesium
oxide, ground synthetic materials, fertilizers, such as, for
example, ammonium sulfate, ammcnium phosphate, ammonium nitrate,
ureas, and products of vegetable origin, such as cereal meal,
tree bark meal, wood meal and nutshell meal, cellulose powders
and other solid carriers. *

In general, the formulations comprise from 0.01 to 95% by weight,
preferal:;ly from 0.1 to 90% by weight, of the active ingredient.
The active ingredients are employed in a purity of from 90% to
100%, preferably 95% to 100% (according to NMR spectrum).

&3
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The following are examples of formulations: 1. Products for dilu-
tion with water i

A Soluble concentrates (SL)

10 parts by weight of a compound according to the invention are
diseolved in water or in a water-soluble solvent. As an alterna-
tive, wetters or other auxiliaries are added. The active ingre-
dient dissolves upon dilution with water.

B Dispersible concentrates (DC)

20 parte by weight of a compound according to the invention are
diassolved in cyclohexanone with addition of a dispersant, for
example polyvinylpyrrolidone. Dilution with water gives a disper-
Bion.

(o Emilsgifiable concentrates (EC)

15 parts by weight of a compound according to the invemtion are
dissolved in xylene with addition of calcium dodecylbenzenesulfo-
nate and castor oil ethoxylate (in each case 5% strength). Dilu-
tion with water gives an emmlsion.

D Emulsions (EW, EO)

40 parts by weight of a compound according to the invention are
dissolved in xylene with addition of calcium dodecylbenzenesulfo-
nate and castor oil ethoxylate (in each case 5% strength). This
mixture is introduced into water by means of an emulsifier
{Ultraturrax) and made into a homogenecus emulsion. Dilution with
water gives an emulsion.

E Suspensions (SC, OD)

In an agitated ball mill, 20 parts by weight of a compound accor-
ding to the invention are coominuted with addition of dispersant,
wetters and water or an organic solvent to give a fine active in-
gredient suspension. Dilution with water gives a stable
suspension of the active ingredient.

F Wateridispersihle granules and water-soluble granules (WG,
§G)

50 parts by weight of a compound according to the invention are
ground finely with addition of dispersants and wetters and made
into water-dispersible or water-soluble granules by means of
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technical appliances (for example extrusion, spray tower, fluidi-
zed bed). Dilution with water gives a stable dispersion or
solution of the active ingredient.

G Water-dispersible powders and water-soluble powders (WP, SP)

75 parts by weight of a campound according to the invention are
ground in a rotor-stator mill with addition of dispersant, wet-
ters and silica gel. Dilution with water gives a stable disper-
sion or solution with the active ingredient.

2. Products to be applied undiluted
H Dustable powders (DP)

5 parts by weight of a compound according to the invention are
ground finely and mixed intimately with 95% of finely divided
kaolin. This gives a dustable product.

I Granules (GR, FG, GG, MG)

0.5 part by weight of a compound according to the inventiom is
ground finely and assoclated with 95.5% carriers. Current methods
are extrusion, spray-drying or the fluidized bed. This gives gra-
nules to be applied undiluted.

J ULV esclutions (UL)

10 parts by weight of a compound according to the invention are
dissolved in an organic solvent, for example xylene. This gives a
product to be applied undiluted.

The active ingredients can be used as such, in the form of their
formulations or the use forms prepared therefrom, eg. in the form
of directly sprayable solutions, powders, suspensions or
dispersions, emulsions, o0il dispersions, pastes, dustable
products, materials for spreading, or granules, by means of
spraying, atomizing, dusting, spreading or pouring. The use forms
depend entirely on the intended purposes; it is intended to en-
sure in each case the finest possible distribution of the active
ingredients according to the inventiem.

Afgueocus ‘use forms can be prepared from emulsion concentrates, pa-
stes or wettable powders (sprayable powders, cil dispersions) by
adding water. To prepare emmlsions, pastes or oil dispersions,

the substances, as such or dissolved in an 0il or solvent, can be
homogenized in water by means of a wetter, tackifier, dispersant
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or emulsifier. Alternatively, it is possible to prepare concen-
trates composed of active substance, wetter, tackifier,
dispersant or emulsifier and, if appropriate, solvent or oil, and
such concentrates are suitable for dilution with water.

The active ingredient concentrations in the ready-to-use products
can be varied within relatively wide ranges. In general, they are
from 0.0001 to 10%, preferably from 0.01 to 1%.

The active ingredients may also be used successfully in the ul-~
tra-low-volume process (ULV), it being possible to apply formula-
tions comprising over 95% by weight of active ingredient, or even
to apply the active ingredient without additives.

Various types of oils, wetters, adjuvants, herbicides, fungici-
des, other pesticides, or bactericides may be added to the active
ingredients, if appropriate just immediately prior to use (tank
mix). These agents can be admixed with the agents according to
the invention in a weight ratio of 1:10 to 10:1.

In the use form as fungicides, the campositions according to the
invention can also be present together with other active ingre-
dients, for example with herbicides, insecticides, growth regula-
tors, fungicides or else with fertilizers. Mixing the compounds I
or the compositions comprising them in the use form as fungicides
with other fungicides fregquently results in a broader fungicidal
spectrum of action.

The following list of fungicides together with which the
compounds according to the invention can be used is intended to
illustrate the possible combinations, but not to impose any limi-
tation:

acylalanines such as benalaxyl, metalaxyl, ofurace, oxadixyl,

amine derivatives such as aldimorph, dodine, dodemorph,

fenpropimorph, fenpropidin, guazatine, iminoctadine, spiroxa-
min, tridemorph

. anilinopyrimidines such as pyrimethanil, mepanipyrim or cyro-
dinyl,

L] antibiotics such as cycloheximid, grisecfulvin, kasugamycin,
natamycin, polyoxin or streptomycin,

e azoled such as bitertanol, bromoconazole, cyproconazole, di-
feno‘canazole, dinitroconazole. epoi::l.conazole, fenbuconazole,
fluquiconazole, flusilazole, hexaconazole, imazalil, metcona-
zole, myclobutanil, pencomnazole, propiconazole, prochloraz,
prothioconazole, tebuconazole, triadimefon, triadimenol, tri-
flumizol, triticonazole,
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. dicarboximides such as iprodion, myclozolin, procymidon,
vinclozolin, )

. dithiocarbamates such as ferbam, nabam, maneb, mancozeb, me-
tam, metiram, propineb, polycarbamate, thiram, ziram, zineb,

o heterocyclic compounds such as anilazine, benamyl, boscalid,
carbendazim, carboxin, oxycarboxin, cyazofamid, dazomet, di-
thianon, famoxadon, fenamidon, fenarimol, fuberidazole, flu-
tolanil, furametpyr, lsoprothiclane, mepronil, nuarimol,
probenazole, proquinazid, pyrifenox, pyroquilon, quinoxyfen,
silthiofam, thiabendazole, thifluzamid, thiophanate-methyl,
tiadinil, tricyclazole, triforine,

. copper fungicides such as Bordeaux mixture, copper acetate,
copper oxychloride, basic copper sulfate,

. nitrophenyl derivatives such as binapacryl, dinocap, dinobu-
ton, nitrophthalisopropyl
phenylpvyrroles such as fenpiclonil or fludioxonil,
sul] fur
other fungicides such as acibenzolar-S-methyl. benthiavali-
carb, carpropamid, chlorothalonil, cyflufenamid, cymoxanil,
dazomet, diclamezin, diclocymet, diethofencarb, edifenphos,
ethaboxam, fenhexamid, fentin-acetate, fenoxanil, ferimzone,
fluazinam, fosetyl, fosetyl-aluminum, iprovalicarb, hexach-
lorobenzene, metrafenon, pencycuron, propamocarb, phthalide,
toloclofos-methyl, quintozene, zoxamid

. strobilurins such as azoxystrobin, dimoxystrobin, fluoxastro-
bin, kresoxim-methyl, metominostrobin, orysastrobin, picoxys-
trobin, pyraclostrobin or trifloxystrobin,

* sulfenic acid derivatives such as captafol, captan, dichlo-
fluanid, folpet, tolylfluanid

. cinnemamides and analogs such as dimethomorph, flumetover or
flumorph.

Synthesis Examples

With due modification of the starting compounds, the protocols
shown in tbe synthesis examples below were used for obtaining
further compounds I. The resulting campounds I, together with
physical data, are listed in the Table I which follows.

Example 1 Preparation of diethyl (2,3,5-trifluorophenyl)-malo-

nate
J

Ethyl 2-‘(2,3,5-trif1uoropheny1)—acetate (29 g) was slowly added
to a mixture of diethylcarbonate (63 g) and sodium hydride

(9.5 g) in tolueme (350 mi). After being refluxed for 3 hours,
the reaction mixture was cooled, treated with ice-water and was-
hed with water. The organic layer was separated, dried and filte-
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red. The filtrate was concentrated in vacuo to yield 32 g of the
title compound. ]

Example 2 Preparation of 5,7-dihydroxy-6-(2,3,5-trifluorophe-
nyl)-[1,2,4]-triazolo~[1,5-a)lpyrimidine

A mixture of 3-amino-1,2,4-triazole (14 g), diethyl (2,3,5-tri-
flucrophenyl)-malonate (0.17 mol, obtained from Ex. 1) and tribu-
tylamine {50 ml) was heated at 180°C for eix hours. The reaction
mixture wae cooled to about 70°C. After addition of aqueocus sodium
hydroxide (21 g/200 ml H;0) the reaction mixture was stirred for
30 minutes. After separation of the organic phase the agueous
phase was extracted with diethyl ether. The aqueous phase was
acidified with concentrated hydrochloric acid. The precipitate
was collected by filtration and dried to yield 43 g of the title
compound.

Example 3 Preparation of 5,7-dichloro-6-(2,3,5-triflucrephe-
nyl)-[1,2,4]-triazolo~[1,5-a]lpyrimidine

A mixture of 5,7-dihydroxy-6-(2,3,5-trifluorophe-
nyl)-[1,2,4]-triazolo~[1,5-a]lpyrimidine (30 g, obtained from Ex.
2) and phosphorous oxychloride {50 ml) im refluxed for 8 h.
Fhosphorous oxychloride partly distilled off. The residue was
poured into a mixture of dichloromethane and water. The organic
layer was separated, dried and filtered. The filtrate was concen-
trated in vacuo to yield 26 g of the title compound of mp. 191°C.

Exarple 4 Preparation of 5-chloro-6-(2,3,5-triflucrophenyl)-
7-iscpropylamino-[1,2,4]1-triazolo[l, 5-alpyrimidine
[I-2]

A mixture of isopropylamine (1.5 mmol), triethylamine (1.5 mmol)
and dichloromethane (10 ml) was added to a mixture of 5,7-di-
chloro-6-(2,3,5~-trifluorophenyl)-[1,2,4]-triazelo[l,5-a]pyxrimi-
dine (1.5 mmol, obtained from Ex. 3) and dichloromethane (20 ml)
under stirring. The reaction mixture was stirred for 16 h. at 20
to 259C and washed with 5% hydrochloric acid. The organic layer
was separated, dried and filtered. The filtrate was evaporated
and the residue was purified by column chromatography to yield
0.42 g of the title compound of mp. 151°C,
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Example 5 Preparation of 5-cyano-6-(2-chloro-4-fluorophe-
nyl) =7~ (4-methyipiperidin-1-yl1)-[1,2,4]1-tri-
azolo(l,5-alpyrimidine

A mixture of S-chloro-6-(2-chloro-4-fluorophenyl)-7-(4-methyl-
piperidin-1-yl)-[1,2,4]-triazolo-[1,5-a)-pyrimidine (0.1 mol) and
tetraethylammonium cyanide (0.25 mol) in 750 ml Dimethylformamide
(DMF)}) was stirred for 16 hours at 20 to 25 °C. To this mixture was
added water and methyl-tert. butylether (MTBE), the organic phase
was separated, washed with water, dried and filtered. The fil-
trate was evaporated and the residue was purified by column
chromatography to yield 5.91 g of the title compound of mp. 247°C.

Example 6 Preparation of 5-methoxy-6-(2-chloro-4-fluorophe-
nyl)-7-{4-methylpiperidin-1-yl)-[1,2,4]-tri~-
azolo[l,5-alpyrimidine

To a solution of 5-chloro-6-(2-chloro-4-fluorophenyl)-7-(4-me-
thyl)-piperidin-1-yl)-{1,2,4]1-triazolo-[1,5-a]l-pyrimidine

(65 mmol) in 400 ml dry methanol was added a solution of sodium
methanclate (30%, 71.5 mmol) at 20 to 25°C. This mixture was stir-
red for 16 hours at 20 to 25°C. Methanol was evaporated and the
residue was dissolved with dichloromethane. The organic phase was
washed with water, dried and filtered. The filtrate was evapora-
ted under reduced pressure and the residue was purified by column
chromatography to yield 4.52 g of the title campound of mp. 186°C.

Example 7 Preparation of S5-methyl-6-(2-chloro-4-flucrophe-
nyl)-7-(4-methylpiperidin-1-v1)-[1,2,4]-tri-
azolo[l,5-alpyrimidine

A mixture of 20 ml diethyl malonate and NaH (0.27 g of a 50% dis-
persion in mineral oil, 5,65 mmol) in 50 ml acetonitrile was
stirred at 20 to 25° for about 2 hours. To this mixture 5-chloro-
6-{2-chloro-4-fluorophenyl)-7-(4~-methylpiperidin-1-yl)-[1,2,4]~-
triazole-[1,5-a)]—-pyrimidine (4.71 mmol) was added. The reaction
mixture was heated to 60°C and stirred for about 20 hours. Agueous
ammonium chloride (50 ml) was added and the mixture was acidified
with diluted HC). The reaction mixture was extracted with MTEE.
The combined organic phases were dried and concentrated. The re-
sidue was pu.r:f:.ed by column chromatography.-

The pure product obtained was diluted in concentrated HCl and
heated to 80°C for about 24 hours. This reaction mixture was coo-
led and adjusted to pH of 5 by addition of agqueous NaOH, and sub-

&
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sequently extracted with MTBE. The combined organic phases were
dried, concentrated and purified by column chromatography to

yield 0,78 g of the title compound of mp. 236°C.



Table I /} -
3
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Nn”SY
¢ i Hal
N" "N Tc1
No. Rl R2 Hal Ll 13 p 2] phys. data (m.p.[°C])
I-1 CHaC (CH3) =CHy CH3CHj F F H F 128
I-2 CH{CHj) 2 H F F H 4 151
I-3 -'(CH3) 2CH (CH3) (CH3) 3— F F H F 171 '
I-4 cyclopentyl H F F H F 111 “
I-5 CH3CH, CHzCH, F F H F 165
I-6 CH2CH2CH; CH3CH,CHy F F H F 107
I-7 CH(CHj) 2 CHj F F H F 172
I-8 (£) CH(CHj3)-CHzCH;3 H ) F H F 99
I-9 (S) CH(CHj)-CH;CH; H F F H F 94
I-10 (R) CH(CH3)-CH3CHj3 H F F H F 94
I-11 | () CH(CH3)-CH(CH3)3 H F F H F 113 / 114
I-12 | (S) CH(CH3)-CH(CHj)2 H F F H F 108 /7 122
I~13 | (R) CH(CH3)-CH(CHj3)3z H F F H F 108 /7 122
I-14 () CH(CH3)-C(CH3)3 H F F H F 138 / 129
I-15 (S) CH(CH3)-C(CHj3)3 H F F H F 129 / 121
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No. r R3 Hal 1t 12 13 phys. data (m.p.[°C])
I-16 (R) CH(CH3)-C(CH3)3 H F P H F 129 / 121
I-17 _ (1) CH(CH3)-CF3 H F F H F 164
I-18 (§) CH(CH3)-CF3 H F F H F 147
I-19 (R) CH(CH3)-CF, H F F H F 147
I~-20 CH2CFy H F F H F 161
I-21 CH2C (CH3) =CHz CH3CH3 F H F H 105
I-22 CH(CH3) 2 H F H P H 159
I-23 * =(CHz) 2CH{CHj3) (CHz2) a- F H F H 208
I-24 (£) CH(CHj3)-CH2CHj3 H F H F H 86
I-25 (¥) CH(CH3)-C(CH3)3 H F H F H 160
I-26 () CH(CHj)~CF; H F H F H 151
I-27 (S) CH(CHi)~-CF; H F H F H 116
I-28 CHCFy H F H F H 181
I-29 CH(CH3) 3 H P H Br H 83
I-30 —{(CHz) 2CH (CH3) (CHz) 2~ F H Br H 175
I-31 cyclopentyl H F H Br H 161
I-32 CH3CH3 CH2CHj3 F H Br H 142
I-33 () CH(CHjy)-CHaCHj3 H F H Br H 81
I-34 () CH(CHj3)-C(CH3)3 H F H Br H 196
I-35 (£) CH(CH3)-CF; H F H Br H 157
I-36 CHaCP, H F H Br H 108
I-37 CHzC (CH3) =CHz CHaCH3 F F H H 116

It
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No. Rl Ra Hal b A 12 L phys. data (m.p.[°C])
I-38 CH(CH3) 2 H F F H H 138
I-39 . —{CH3) 2CH (CH3) (CH3) 2- F F H H 208
I-40 “-cyclopentyl H F F H H 65
I-41 CH2CH;3 CHaCH3 F F H H 135
I-42 (£) CH(CH3)-C(CH3)3 H F F H H 140
I-43 CH2C (CH3) =CH3 CH2CH3 F H H F 121
I-44 —(CH3) 2CH(CH3) (CH3) 2— F H H F 181
I-45 | (%) CH(CHj)~CHzCHj3 H F H H F 134
I-46 () CH(CH3)-C(CHj)3 H F H H 4 184
1-47 CH2C.(CH3) =CHz CHzCH; F H F F 138
I-48 CH(CH3) 2 H F H F F 138
I-49 —{CH3) 2CH (CH;) (CH3) 2— F H F ¥ 192
I-50 cyclopentyl H F H ) 4 F 165
I-51 | (£) CH(CH3)-C(CHs)s H F H F F 149
I-52 (1) CH(CH3)~CF; H F H F F 159
I-53 CH2CFy H F H F F 178
1-54 CH(CHs3) 2 H F F F H 139
I-55 —(CHz) 2CH (CHj) (CH3) 2~ F F F H 241
I-56 CH2CH; CHaCH; F F F H 152
I-57 | (&) CH(CHj)-CHaCHj H F F F H 123
I-58 (£) CH(CH3)~-C(CH3)3 H F F F H 160
I1-59 (£) CH(CH3)~-CF3 H F F F H 157
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No. R R3 Eal 12 1A 13 phys. data (m.p.[°C])
I-60 CHaCF, H P F F H 174
1-61 | | — (CHz) 2CH (CH3) (CHa) 32— F H NHj H 249
I-62 {+) CH(CH3)~CF3 | H F H NHz H 196
I-63 - (CHa) 2CH (CH3) (CH3) - F H N(CH3)3 H 143
I-64 () CH(CH3)-CF3 | H F H N(CH3)3 H 147
I-65 —{CH3) 2CH (CH3) (CH32) 2~ F K NHCOCH3 H 135
I-66 (1) CH(CH;)-CF; H F H NHCOCH3 H 147
I-67 CHzC (CH3) =CHz CH2CH3 Br F H F 139
I-68 CH(CH3) 2 H Br F H F 138
I-69 ~={CHz) 2CH (CH,) (CH3) 3- Br F H F 153
I-70 cyclopentyl H Br F H F 117
I-71 | (4) CH(CH;)-CHzCH, H Br F H F 121
I-72 | (S) CH(CH3)-CHaCH; H Br F H F 133
I-73 | (R) CH(CH;)-CHaCH, H Br F H F 133
I-74 | (£) CH(CH3)-CH(CH3)a H Br F H F 113
I-75 | (S) CH(CH3)-CH(CHj)z H Br F H F 125
I-76 | (R) CH(CH3)-CH(CH3)2 H Br F H F 125
I-77 | (£) CH(CH3)-C(CH3)3 H Bx F H F 119
I-78 | (S) CH(CH3)-C(CH3)3 H Bx F H F 130
I-79 | (R) CH(CH3)-C(CH3)3 H Br F H F 130
I-80 () CH(CH;)-CF; H Br F H F 65
I-81 (S) CH(CH;3)—CF3 H Br F H P 78




S

No. Rl R4 Hal Ll 13 b 2] phys. data (m.p.[°C])
I-82 (R) CH(CHj)-CF; H Br F H F 78
I-83 {S) CH(CH;)-CHzCH; H F H F H 79
I-84 (R CH (CH3) —CHaCH3 H F H F H 79
I-85 | (S) CH{CH3)-CH(CH3); H F H F H 133
I-86 | (R) CH(CH3)-CH{(CHj3)2 H F H F H 133
I-87 | (S) CH(CH3)-C(CH3)3 H F H F H 161
I-88 | (R) CH(CH;)-C(CHi), H F H F H 161
1-89 (R) CH(CH3)-CF; H F H F H 116
I-90 CH,C (CH3) =CHj CH3CH3 F H Cl H 123
I-91 (1) CH(CH3)-CHaCH; H F R ] H 110
I-92 (S) CH (CH3) -CHaCH; H F H cl H 99
I-93 (R) CH(CHj)—CH3CH; H F H cl H 99
I-94 | {2) CH(CHj3)-CH(CHi)2 H F H cl H 141
I-95 | (S) CH(CH3)~CH(CH;)3 ] F H cl H 131
I-96 | (R) CH(CHj3)~CH(CH3)a H F H cl H 131
I-97 | (+) CH(CH;)-C(CH3); H [ H [} B 191
I-98 | (S) CH(CH3)-C(CH3)3 H F H cl H 186
I-99 | (R) CH(CH3)-C(CH3)3 H F H cl H 185
I-100 () CH(CH3)~CF3 H F H cl H 162
I-101 (S) CH(CH;)-CFy H F H cl H 162
I-102 (R) CH(CH3)-CF; H F H cl H 162
I-103 CHaCF3 H F H Ccl H 146
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No. R* R2 Hal Ll 1A 3 phys. data (m.p.[°C])
I-104 C(CH3)CH(CH3) 2 H F H F H 130
I-105 CH3aC (CH3) =CHz CHaCH,y F H CF;3 H 140
I-106 «. ~=(CHa)2CH(CHj3) (CH3) 23— F H CF3 H 177
I-107 (+) CH(CH3)-CH3CH3 H F H CF3 H 137
I-108 (S) CH(CH3)-CHaCH;3 H F H CF, H 128
I-109 (R) CH(CHj3)-CHaCH;3 H F H CF, H 128
I-110| (+) CH(CH3)-CH(CH3)3 H F H CFy H 150
I-111] (S) CH(CH3)-CH(CH3)2 H F H CF3 H 143
I-112| (R) CH(CH3)-CH(CH3)2 H F H CPF,y H 143
I-113| (+) CH(CH;)-C(CH3); H F H CF3 H 193
I-114| (S) CH(CH3)-C(CH3)3 H F H CFs H 195
I-115{ (R) CH(CH3)-C(CH3)3 H F H CF3 H 194
I-116 (£) CH(CH3)-CF3 H F H CF3 H 167
I-117 (S) CH(CH3)-CF; H F H CF3 H 135
I-118 {(R) CH(CH3)-CF;3 H F H CF3 H 135
I-119 CHZCFy H F H CF, H 143
I-120 CH3C (CH3) =CH3 CHaCH3 F H H CH;y 121
I-121 — (CHz2) 3CH (CH3) (CH3) 2~ F H H CH3 141
I-122 (£) CH(CH3)-CHaCHj3 H F H H CHj 134
I-123 (8) CH(CH3)-CHzCH3 H F H H CHj 131
I-124 {R) CH(CH3)-CH,CH3 H F H H CHj 131
I-125| (1) CH(CH3)-CH(CH;)32 H F H H CHj 158

09079S A



——

o

No. ri R Nal A 13 13 phys. data (m.p.[°C])
I-126| (S) CH(CH3)~CH(CHj)2 H F H H CH;3 159
I-127| (R) CH(CH;)-CH(CHj)3 H F H H CHy 159
I-128| () 'CH(CH3)-C(CHi)j H F H H CH3 181
I-129| (S) CH(CH3)-C(CH3)3 H F H H CH; 171
I-130| (R) CH(CH3)-C(CHj)3 H F H H CH, 171
I-131 () CH(CH3)-CP3 H F H H CHy 170
I-132 (S) CH(CH3)-CF;3 H F H H CHj3 140
I1-133 (R) CH(CH3)-CF3 H F H H CHj3 140
I-134 CH2CF3 H F H H CH3 185
I-135 CHaC (CH3) =CHj CHaCH;3 cl H F H 128
I-136 —(CHz) 2CH (CH3) (CHz) - cl H F H 124
1-137 (+) CH(CH3)~CHzCHj3 H cl H F B 155
I-138| (S) CH(CHi)-CHaCH3 H cl H F H 130
I-139| (R) CH(CHj)-CHyCH; H cl H F H 131
I-140] () CH(CH3)-CH(CHj3)2 H c1 H F H 121
I-141] (S) CH(CH3)~CH(CHj)3 H cl H F H 108
I-142 | (R) CH(CHj3)-CH(CHj)3 H [} H F H 109
I-143| (£) CH(CH3)-C(CHj)3 H cl H F H 156
I-144 | (S) CH(CHs3)-C(CHj), H cl H F H 153
I-145| (R) CH({CH3)-C{(CHj)3 H Cl H F H 153
I-146 () CH(CH3)-CF3 H c1 H F H 194
I-147 (S) CH{CH3)-CF, H Cl H F H 155
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No. R na Hal 11 12 ] phys. data (m.p.[°C])
I-148 (R) CH(CHj)—CF3 H cl H P H 155
1-149 CH;CF, H cl H F H 176
I-150 ~. —(CHa) 2CH(CHj3) (CHz) 2- F H Cl H 187
I-151| () CH(CHj3)-CH;CH; H F F H H 133
I-152| (S) CH(CHi)-CHaCH; H F F H H 137
I-153| (R) CH(CHj3)-CHzCHy H F F H H 137
I-154 | (£) CH(CHi)-CH(CH3)2 H F F H H 135
I-155| (S) CH(CHs3)~-CH(CH3)2 H F F H H 124
I-156| (R) CH(CH3)-CH(CH3)2 K F F H H 124
I-157| (S) CH(CH3)-C(CHj), H- F F H H 142
I-158] (R) CH(CH3)-C(CHi)s H F F H H 142
1-159 (£) CH(CHs)-CF3 H F F H H 187
I-160 (S) CH(CHj)-CFa H F F H H 149
I-161 (R) CH(CHj)-CF3 H F F H H 149
I-162 CHaCF3 H F F H H 186
I-163| (S) CH(CH3)-CHaCHy H F H H F 131
I-164| (R) CH(CH3)-CHzCHy H F H H F 131
I-165| () CH(CH3)-CH(CHi)z H F H H F 159
I-166 | (S) CH(CH3)~CH(CHs)2 H F H H F 162
I-167 ] (R) CH(CHj3)~CH(CH3)2 H F H H F 162
1-168| (S) CH(CH3)-C(CHj3)3 H F H H F 180
I-169| (R) CH(CH3)-C(CH3)a H F H H F 180

LE
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No. R* R Hal 1 12 13 phys. data (m.p.[°C])
I-170 () CH(CH;)}-CF;3 H F H H F 63
I-171| _(S) CH(CH3)-CF3 H F H H F 59
I-172 (R) CH(CHa)-CF3 H F H H F 59
I-173 CH3C (CH3) =CHg CH,CH, P H NO2 H 170
1-174 CH(CH3) 2 H F H NOz H 169
I-175 ~(CH3) 2CH(CH3) (CH3) 2~ F H NO;z H 231
I-176 cyclopentyl H F H NO; H 201
I-177| (+) CH(CH3)-C(CH3)3 H F H NOz H 165
1-178 (1) CH(CH3)-CF, H F H NO, H 241
I-179 CH3CF, H F H NO2 H 237
I-180 CH,C (CH3) =CHg CHzCH3 c1 H NO, H 166
I-181 - (CHa) 2CH(CH3) (CHz) 2~ cl H NO; H 204

In some cases of chiral groups R! and due to the hindered rotation
diastereomers exist which may differ in their physical properties.

of the phenyl group two
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Examples for the action against harmful fungi

The fungicidal action of the compounds of formmla I was demon-
strated by the following experiments:

The active ingredients, separately or jointly, were used to pre-
pare a stock solution comprising 0.25 % by weight of active in-
gredient in acetome or DMSO. 1% by weight of the emulsifier Uni-
;;)erolo EL (emulsifying and dispersing wetter based on ethoxylated
alkylphenols) was added to this solution and the mixture was di-
luted with water to give the desired concentration.

Use Example 1 -~ Fungicidal control of early blight on tomatoes
(Alternaria solani)

Loaves of pot grown tomato seedlings of the “Grofle Fleischtomate
St. Plarre” variety were sprayed with an agqueous suspension con-
tairing the active campound in the concentration mentioned below.
The next day the leaves were infected with a zoospore suspension
of Alternaria solani (0.17x106 spores per ml of a 2% strength bio-
malt solution). The plants were then placed in a water vapour-sa-
turated chamber at 20 to 22°C. After 5 days the disease had spread
to such a great extent on the untreated plants that the fungici-
dal activity of the substances could be asaessed.

In this test, the plants which had been treated with 250 ppm of
compounds I-2, I-4, I-8, I-17, I-20, I-21, I-25, I-28, I-90,
I-91, 1-94, I-97, and I-101, resp., showed an infectiom of not
more than 7 &, whereas the untrated plants were infected to 90 %.

Use Example 2 - Control of gray mould (Botrytis cinerea) on pa-
prika leaves

Paprika seedlings were sprayed to run-off at the four- to five
leave stage with an aqueous suspension containing the concentra-
tion of active ingredient mentioned below. The next day the
plants were inoculated with a spore suspension of Botrytis cine-
rea containing 1.7x106 spores per ml in 2 wt. & agueous biomalt
solution. The infected plants were then incubated in chambers
with high humidity for five days at 22-24°C. The extent of fungus
spread wg.s' assessed as Y-attack of the whole leaf surface.

. e
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In this test, the plants which had been treated with 250 ppm of
campounds I-2, I-4, I-5, I-B, I-17, and I-20, resp., showed an
infection of not more than 5 &. whereas the the unteated plants
were infected to 85 §%.

Use Example 3 - Fungicidal control of grape dovny mildew (Plasmo-
para viticola)

Leaves of potted vines of the "Miller Thurgau” variety were
sprayed with agqueous liquors made fram a stock solution contai-
ning the concentration of active ingredient mentioned below. The
next day they were inoculated with an aqueous spore suspension of
Plasmopara viticola by spraying it at the lower leaf-side. Then
the trial plants were transferred for 48 h to a humid chamber
with about 24°C and a relative humidity close to 100 &. For a pe-
riod of 5 days, cultivation followed in a greenhouse at 20 to
30°C. To stimulate the outbreak of the disease symptoms, the
plants were transferred to a humid chamber again for 16 hours.
Then the extent of fungal attack on the lower leaf surface was
visually assessed as § diseased leaf area.

In this test, the plants which had been treated with 250 ppm of
compounds I-2, I-~4, I-8, I-17, and I-20, resp.. showed an infec-
tion of not more than 15 &, whereas the unteated plants were in-
fected to 95 &.

Use Exanple 4 - Action on Pyricularia oryzae (protective actiom)

Leaves of pot grown rice seedlings of the “Tai-Nong 67° variety
were aprayed to runcoff with an agqueous suspension, containing the
concentration of active ingredient mentioned below. The next day
the plants were inoculated with an agqueocus spore suspension of
Pyricularia oryzae. The plants were then placed for 6 days in a

humid chamber at 22 to 24°C and a relative humidity of 95 to 99 &.

The extent of fungus spread was assessed as %-attack of the whole
leaf surface.

In this test, the plants which had been treated with 250 prm of
compounds I-2, I-4, I-5, and I-20, reep., showed an infection of
not more than 15%, whereas the unteated plants were infected to
80 &,

i
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Use Example 5 — Control of net blotch on barley caused by Pyreno-
phora teres )

Leaves of pot grown barley seedlings of the variety "Igri” were
sprayed to run-off with an aqueous suspension, containing the
concentration of active ingredient mentioned below. The next day
the treated plants were inoculated with an agqueous spore
suspension of Pyrenophora [syn. Drechslera] teres. Then the trial
plants were immediately transferred to a lmid chamber in the
greanhouse. After 6 days of cultivation at 20-24°C and a relative
hmidity close to 100 %, the extent of fungal attack on the lea-
ves wag vianally aspessed as % diseased leaf area.

In this test, which had been treated with 250 ppm of campounds
I-21, I-25, I-28, I-43, I-45, I-91, I-94, and I-97, resp., showed
an infection of not more than 10 %, whereas the untreated plants
were infected to 90 %.
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Claims:

Substituted 6-(2-halogenphenyl)-triazolopyrimidines of for-
mila I

in which

Rl denote C;-Cig-alkyl, C3-Cipo—alkenyl, Ca-Cig-alkynyl, or
C4-Ciro—alkadienyl, C;-Cjp-haloalkyl, Cz-Cig-haloalkenyl,
C3—Cio—cycloalkyl, phenyl, naphthyl, or

a 5- or 6-membered saturated, unsaturated, or aromatic
hetarocycle, containing one to four nitrogen atoma or
one to three nitrogen atoms and one sulfur or oxygen
atom,

wherein Rl and R? radicals may be unsubstituted or
partly or fully halogenated or may carry one to three
groups Re,

R®2 is cyanoc, nitro, hydroxyl, Ci1-Cg-alkyl, C3—Cg-cyclo-
alkyl, Ci1-Cg-alkoxy, C1-Cs~alkylthio, C;-Cg-alkyla-
mino, di-Cy-Cg-alkylamino, Cz-Cg-alkenyl,
Cy—Cg~alkenyloxy, Cz—-Cs—alkynyl, C3-Cg-alkynyloxy,
or C1—C4-alkylenedioxy; or

R2 denote hydrogen, or a group mentiocned for Rl; or

Rl and R? together with the interjacent nitrogen atom
represent a saturated or partially unsaturated 5- or
6-membered heterocycle, containing one to four nitrogen
atoms or one to three nitrogen atoms and one sulfur or
oxygen atom, which ring may be subatituted by one to
three R2 radicals?

Ha.l‘ ‘ is halogen;

L1,17 independently denote hydrogen, halogen, or C;-Cs-alkyl;
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is hydrogen, halogen, C;-Ci-haloalkyl, or NHz, NHRP, or
N(Rb)zl i

R is C;-Cg~alkyl, C3-Cip—alkenyl, C3—Cio—alkynyl,
C;-Cs—haloalkyl, C3-Cg-haloalkenyl,
C3-Cg~haloalkynyl, C;—Cg-alkoxy-Ci;-Cpg-alkyl,
C;~Cg—alkylthio-C;-Cg-alkyl, C3-Cip—-cycloalkyl, or
C(=0)-A, in which
A is hydrogen, hydroxy, Ci;-Cg-alkyl, C;—-Cg-alkoxy.

C1-Cg-halogenalkoxy, C3-Cg—alkylamino or
di-{Cy1-Cg-alkyl)amino;

wherein at least one from L}, L2, and I? is not hydrogen;

X is halogen, cyano, C;-C¢~alkyl, C;-Cg-alkoxy,
C1-Cg-haloalkoxy or C3~Cg-alkenyloxy.

Compounds of formmla I according to claim 1, in which

Rl is straight chained or branched C;-Cg-alkenyl, C;-Cg-al-
kyl, or C:-Cip-haloalkyl, and

R? is hydrogen or C;-Cg-alkyl, or

R! and R? together with the interjacent nitrogen atom repre-
sent a heterocyclic ring with 5 or 6 carbon atoms being
optionally substituted with one or two Ci-Cs-alkyl

groups.

Campounds according to any one of claims 1 or 2 in which R!
and R? together with the interjacent nitrogen atom represent
a 5- or 6-membered heterocyclic ring being coptionally substi-
tuted with one or two methyl groups.

Caompounds a formula I to any one of claims 1 to 3 in which X
is halogen.

Compounds a formula I according to claims 1 to 4 in which
thew 6~ (2-halogenphenyl)group represents one of the following
moieties: y

2,3,5*trifluorophenyl, 2,4-diflucrophenyl, 2-F,4-CF3;-phenyl,
2-F,5-CH3-phenyl, 2-Cl,4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-
phenyl, 2-Cl,4-Br-phenyl, 2,3-difluorophenyl, 2,4-difluoro-
phenyl, 2,4,5-trifluorcphenyl, 2,3,4-trifluorophenyl,

o
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2-F,4~-NHC (0) CHy-phenyl, 2-Br,3,5-difluorcphenyl,
2-F, 4-NOy-phenyl, and 2-Cl, 4-NO;-phenyl.

A process for the preparation of compounds of formula I as
defined in claims 4 and 5 which comprises reacting

S5-amino-1,2,4-triazole
N.
Q"a

with 2-phenyl-substituted malonic acid ester of formmla II,
a
R
o) L

"

wherein Hal, 11, 12, and I3 are as defined in formula I, and R
denotes C;-Cg—alkyl, under alkaline conditions, to yield com-
pounds of formmla III,

II

LI

{ln o i

which are subsequently treated with a halogenating agent to
give 5,7-dihalogen-6-phenyl-triazolopyrimidines of formula IV
3

X III

L
IV
SO QN
)
N’ ¥ Hal
in which Y is halogen, with an amine of formula V
R
Su—s v

in which Rl and R?2 are #s defined in formula I to produce com-
pounds of formmla I.
4

A pz:ocess for the preparation of compounds of formula I ac-
cording to claim 1 wherein X is cyano, C;-Cjg-alkoxy, or
C1-Cipo-haloalkyl, which comprises reacting 5-halogen-triazolo-
pyrimidine of formula I’,

=N
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17 (X=Hal)

wherein Y is halogen, with compounds of formmla VI,
M~X'’ VI

which are, dependent from the value of X’ to be introduced,
an anorganic cyano salt, an alkoxylate, halocalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium-, tetraalkylam-
monium-, alkalimetal- or earth metal cation, to produce com-
pounds of formula I.

Intermediates of formulae IX, III, and IV as defined in
claim 6.

A composition suitable for controlling phytopathogenic fungi,
comprising a s0lid or liquid carrier and a compound of the
fornula I as claimed in claim 1.

A method for controlling phytopathogenic fungi, which compri-
ses treating the fungi or the materials. plants, the soil or
the seed to be protected against fungal attack with an effec-
tive amount of a compound of the formula I as claimed in
claim 1.
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Substituted 6-(2-halogenphenyl)-triazolopyrimidines
Abstract

Substituted 6-(2-halogenphenyl)-triazolopyrimidines of formula I
3
ri_.r? L
I
X d
e Hal

Rl denote alkyl, alkenyl, alkynyl, alkadienyl, halocalkyl,
haloalkenyl, cycloalkyl, phenyl, naphthyl, or a 5- or 6-mem-
bered saturated, unsaturated, or arcmatic heterocycle,
containing one to four nitrogen atoms or one to three
nitrogen atoms and one sulfur or oxygen atom, wherein Rl and
R? radicale may be substituted as defined in the
description,

in which

R? denote hydrogen, or a group mentioned for Rl; or

Rl and R? together with the interjacent nitrogen atom represent a
5- or 6-membered heterocycle, containing one to four
nitrogen atoms or one to three nitrogen atoms and cme sulfur
or oxygen atom, which ring may be substituted as defined in
the description;

Hal is halogen;

1?,13 independently denote hydrogen, halogen, or alkyl:;

12 is hydrogen, halogen, haloalkyl, or NH;, NHR®, or N(RP),,
wherein RP is as defined in the descriptiom,

wherein at least one from L!, L2, and L? is not hydrogen;
X is halogen, cyano, alkyl, alkoxy, haloalkoxy or alkenyloxy.

processqs' for their preparation, compositions containing them and
to their use for combating phytopathogenic fungi.

82—
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Reltem |V
Lack of unlity of invention

This Authority considers that there are 6 inventions covered by the claims indicated as
follows:

1. Claims: 1(part),2(part),4-10

Triazolopyrimidine derivatives,

when R2= hydrogen, R1= aliphatic group (claim
1,2,4,5);process to make these compounds (claims 6 and 7);
their intermediates (claim B); their fungicidal composition
(claim 9) and use of these compounds for controlling
phytopathogenic fungi (claim 10).

2. Claims: 1(part),4-10

Triazolopyrimidine derivatives, when R2= hydrogen,

R1= cyclic group {claim 1,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fungi (claim 10).

3. Claims: 1(part),2(part), 4-10
Triazolopyrimidine derivativas, when R2= aliphatic group,
R1= aliphatic group (claim 1,2,4 and 5);process to make
these compounds (claims 6 and 7); their intermediates (claim

8); their fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fungi (claim 10).

4, Claims: 1(part),4-10

Triazolopyrimidine derivatives, when R2= aliphatic group,
R1= cyclic'group (claim 1,4 and 5);process to make these

Fomm PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1097)
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compounds (claims 6 and 7); their intermediates {(claim 8);
their fungicidal composition (claim 9) and use of these
compounds for controlling phytopathogenic fungi (claim 10).

5. Claims: 1(part), 4-9

Triazolopyrimidine derivatives, when R2= cyclic group,

R1= cyclic group (claim 1,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition {claim 8) and use of these
compounds for controlling phytopathogenic fungi (claim 10).

6. Claims: 1(part), 3-10

Triazolopyrimidine derivatives, when R1 and R2 together form
an heterocycle (claim 1,3,4 and 5);process to make these
compounds (claims 6 and 7); their intermediates (claim 8);
their fungicidal composition (claim 9) and uss of these
compounds for controlling phytopathogenic fungi (claim 10).

The reasons for which the inventions are not so linked as to form a single general inventive
concept, as required by Rule 13,1 PCT, are as follows:

The unigue common concept linking together the subject-matters of claims

1-10 is the presence of a 7-R1 FI2-amrno-6-(2-ha|ogenphenyl)—tnazolopynm|d|nes
derivatives said compounds having fungicidal activity.

Such a structural feature is already disclosed in WO988/46608 (see Table I, page 21,
examples 47 and 62)-for compounds which exhibit the same fungicidal activity {(see page
1, lines 2-5).

Since the common feature is not novel, it cannot represent the single

inventive concept which could have linked the different claimed

subject-matters together.

The Applicant pald one extra search fee (search phase) and also one extra examination

Form PCT/Saparate Sheat/408 {Sheet 2) (EPO-Apiil 1987)
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fee (exam. phase, under protest) for invention n°6.

Therefore the subject matter which will be examined are invention n® 1 (R1=H; R2=
aliphatic group) and n° 6 (R1 and R2 together form an heterocycle).

The subject matter of claims 1-18 are now restricted to invention n°® 1 and n° 6, so now the
requirements of unity of invention are met.

BeitemV
Reasoned statement with regard to novelty, inventive step or industrial appllcablllty,

cltations and explanations supporting such statement
.  Reference is made to the following documents:

D1: WO 98/46608 A (AMERICAN CYANAMID CO) 22 October 1898 (1898-10-22)

D2: FR-A-2 765 875 (AMERICAN CYANAMID CO) 15 January 1989 (1889-01-15)

D3: US-A-5593996 (AMERICAN CYANAMID CO) 7 January 1997

D4: FR-A-2 784 891 (AMERICAN CYANAMID CO) 28 April 2000 (2000-04-28)

D5: US-A-5 986 135 (COTTER HENRY VAN TUYL ET AL) 16 November 1999
(1999-11-16)

D6: FR-A-2 784 381 (AMERICAN CYANAMID CO) 14 April 2000 (2000-04-14)

D7: EP-A-0 071 792 (BASF AG) 16 February 1983 (1983-02-16)

D8: WO 02/50077 A (HENRICH MARIELOUISE ;MAULER-MACHNIK ASTRID
(DE); HILGERS PETRA (DE) 27 June 2002 (2002-06-27)

D9: WO 02/094020 A (KUGLER MARTIN ;KUHNT DIETMAR (DE); RIECK HEIKO
(DE); BAYER AG (DE)) 28 November 2002 (2002-11-28)

1. Claims 1-8 {comresponding to invention n° 1)
1.1 Noveity

Amendment of claim 1: R1 cannot be anymore haloalkyl and R2 is limited to hydrogen.

Fom PCT/Separate S8heet/408 (Sheet 3) (EPO-Aprl 1997)
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By these amendmaents, the specific compounds disclosed in documents D1-D8 are no
longer relevant regarding novelty.

Intermediates of claims 7 contain specific features which now can be considered as novel.

In case this application is proceeded in a european phase, then overlapping subject matter
between D1-D3,D5,D6,D8,D9 and the claimed subject matter of this application should be
removed furthermore D9 (Pdocument), page 22, example 6 would anticipates the subject

matter of claims 1-9.
In case of amendment to overcome novelty, we draw the attention of the Applicant to the

jurisprudence regarding "“disclaimers® (G01/03).
1.2 Inventive step

The claimed subject matter of this application is a invention selection of a broader family of
compounds of D2 and D3.

Such a selection can only be regarded as inventive, if the sub-family presents un-
expected effects or properties in relation to the broader family. However, no such effects or
properties are indicated in the application. Hence, no inventive step is present in the
subject-matter of claim 1-9.

2. Claims 10-18 (corresponding to invention n® 6)

2.1 Novelty

Documents D2-D4, D6 disclose generically and specifically compounds where R1 and R2

form an heterocycle with the nitrogen.
None of the specific examples does affect the novelty of the claimed subject matter.

However, if this application is proceeded in the european phass, then overlapping subject
matter may exist and in such case shou_ld be removed.
The subject matter of claims 10-18 can be regarded as novel.

4

2.2 Inventive step

Form PCT/Separate Shoet/408 (Sheet 4) (EPO-Apiil 1887)
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The claimed subject matter of this application is a invention selection of a broader family of
compounds of D2 D3,D6. However D3 can be considered as the most relevant prior art in

view of the quantity of disclosed examples.
Such a selection can only be regarded as inventive, if the sub-family presents un-

expected effacts or properties in relation to the broader family.

With his letter of 14.02.05, the Applicant provided comparative tests showing improved
herbicidal properties of his claimed compound over the example 119 of D3.

The specific position of the substituent on the phenyi ring influences the herbicidal activity

of the overwhole molecule, this could be predictable.

The subject matter of claims 10-18 can be considered as inventive.

IV Other matters

1.Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in the documents D2-D9 is not mentioned in the description, nor are these

documents identified therein.

2.1f this application is further proceeded in the european phase, then independent claims 1
and 9 relating to a compound per se should be made dependent (Rule 29 EPC).

Form PCT/Separate Shael/408 (Sheet 5) (EPO-April 1097)



10

15

45

PF 54040, =

42

Claims

1.

Substituted 6-(2-halogenphenyl)-triazolopyrimidines of for-
mula I

RA_.R? L?

N - Ll
«1 - Hal
N °N" "x

in which
Hal is halogen;
L1,13 independently denote hydrogen, halogen, or C;_'-Cg-a.lkyl;

L2 is hydrogen, halogen, Ci-C4-haloalkyl, or NHz, NHRP, or
N(RDb},,

R  is C1—Cg-alkyl, Ci-Cig—alkenyl, C3—Cig-alkynyl,
C1-Cg-haloalkyl, C3-Cg-haloalkenyl,
C3-Cs-haloalkynyl, C;~Cg—alkoxy-C;-Cg-alkyl,
C1-Cg=-alkylthio-C;—Cg—alkyl, C3-Cip-cycloalkyl, or
C(=0)-A, in which
A is hydrogen, hydroxy, C1-Cs—alkyl, Ci1-Csg-alkoxy,

C;-Cg-halogenalkoxy, C;-Cg-alkylamino or
di-(C1-Cg-alkyl)amino;

wherein at least cne from L1, 12, and I3 is not hydrogen;

X is halogen, cyano, C;-Cg-alkyl, C;-Cg-alkoxy.,
C1-C¢-haloalkoxy or Ci3-Cg-alkenyloxy.

Rl denote C;-Cip-alkyl, Cz~Cig-alkenyl, Ca-Cipo-alkynyl, or
Cq—Cyo—alkadienyl, Cz2-Cjpo-haloalkenyl

wherein Rl may be unsubstituted or may carry one to

three groupas Ra,

R® is cyano, nitro, hydroxyl, C;-C¢-alkyl, Ci-Cg-cyclo-

! alkyl, C;-Cg-alkoxy, C3-Cg-alkylthio, C;-Cg-alkyla-
mino, di-C;-Cg—alkylamino, C3-~Cg—alkenyl,
Ca-Cs~alkenyloxy, Ca-Cs—alkynyl, C;-Cg—alkynyloxy,
or C;-Cg4—-alkylenedioxy;

amended sheet
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Campounds of formula I according to claim 1, in which

R2 is hydrogen;

Rl ip straight chained or branched C3-Cg-alkenyl,
C1-Cg=-alkyl.

Compounds of formula I according to claim 1 or 2 in which X
is halogen.

Compounds of formula I according to any one of claims 1 to 3
in which the 6-(2-halogenphenyl)group representas one of the
following moieties:

2,3,5-trifluorophenyl, 2-F,4-CFy-phenyl, 2-F,5-CHj;-phenyl,
2-Cl,4~-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-phenyl, 2-Cl,4-Br-
phenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,4,5-tri-
fluorophenyl, 2,3,4-trifluorophenyl, 2-F,4-NHC(0)CH3;-phenyl,
2-Br,3,5-difluorophenyl, 2-F,4-NO;—phenyl, and

2-Cl, 4-NO;-phenyl.

A process for the preparation of compounds of formula I as
defined in claims 3 and 4 which comprises reacting
S5-amino-1,2,4-triazole

with 2-phenyl-substituted malonic acid ester of formula II,
3

R
II

0 L

o” ori2!

wherein Hal, L1, L2, and 13 are as defined in formula I, and R
denotes C;-Cg-alkyl, under alkaline conditions, to yield com-
pounds of formula IIT,

_. III
. (/N"T = L'
PN odiel

which are subsequently treated with a halogenating agent to
give 5,7-dihalogen-6-phenyl-triazolopyrimidines of formula IV

amended sheet
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NNy Hal
in which ¥ is halogen, and which is reacted with an amine of
formula V

RI
REN—H v

in which Rl and R? are as defined in claim 1 to produce com-
pounds of formula I, as defined in claim 1.

A process for the preparation of compounds of formula I ac-
cording to claim 1 wherein X is cyano, C;-Cjp-alkoxy, or
C1—-Cs~haloalkoxy, which comprises reacting 5-halogen-triazolo-
pyrimidine of formula I-’,

R\ _.R? L?

X L
F— -
NT ST Ny Hal

wherein Y is halogen, with compounds of formula VI,

1

M-X' VI

which are, dependent from the value of X’ to be introduced,
an anorganic cyano salt, an alkoxylate, haloalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium-, tetraalkylam-
monium-, alkalimetal- or earth metal catiocn, to produce com-
pounds of formula I.

Intermediates of formulae II, III, and IV as defined in
claim 5,in which the 6-(2-halogenphenyl)group represents one
of the following moieties:

2,3,5-trifluorophenyl, 2-F,4-CFi-phenyl, 2-F,5-CH3;-phenyl,
2-Cl,4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-phenyl, 2-Cl,4-Br-
phenyl, 2,3-difluorophenyl, 2,4,5-trifluorophenyl, 2,3,4-tri-
fluc;rophenyl , 2-F,4-NHC(0)CH3y-phenyl, 2-Br,3,5-difluorcphe-
nyl, 2-F,4-NO;-phenyl, and 2-Cl, 4-NOx-phenyl.

amended sheet
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A composition suitable for controlling phytopathogenic fungi,
comprising a solid or liguid carrier and a compound of the
formula I as claimed in claim 1.

A method for controlling phytopathogenic fungi, which compri-
ses treating the fungl or the materials, plants, the soil or
the seed to be protected against fungal attack with an effec-
tive amount of a compound of the formula I as claimed in
claim 1.

Substituted 6-(2~-halogenphenyl)-triazolopyrimidines of for-
mila I

in which
Hal is halogen;
L1,I3 independently denote hydrogen, halogen, or C;-Cg4-alkyl;

I is hydrogen, halogen, C;-Cs-haloalkyl, or NH;, NHRP, or
N(RP) 2,

RP  is C;-Cg-alkyl, C3-—Cig-alkenyl, C3-Cio-alkynyl,
C1-Cg-haloalkyl, C3-Cg-haloalkenyl,
C3-Cs-haloalkynyl, Ci-Cs-alkoxy-C;-Cg-alkyl,
C1-Cg-alkylthico-Cy-Cg-alkyl, C3-Cip-cycloalkyl, or
C(=0)-A, in which
F.\ is hydrogen, hydroxy, Ci1-Cp~alkyl., C;-Cg-alkoxy,

C1-Cg-halogenalkoxy, C;-Cg-alkylamino or
di-(C;~Cg-alkyl)amino;

wherein at least one from L1, L2, and L3 is not hydrogen;

X is halogen, cyano, C;-Cg-alkyl, C;-Cg—alkoxy,
C;-Cs-haloalkoxy or C3-Cg-alkenyloxy.

R! anf R? together with the interjacent nitrogen atam
) represent a saturated or partially unsaturated 5- or
6-membered heterocycle, containing one to four nitrogen
atoms or one to three nitrogen atoms and one sulfur or

amended sheet
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11.

12.

13.

14.

15.

SO0

46
oxygen atom, which ring may be substituted by one to
threa R2 radicals; -

R&® is cyano, nitro, hydroxyl, C;-Cs-alkyl, C3-Cg-cyclo-
alkyl, C;-~Cg-alkoxy, Ci-Cg-alkylthio, C;-Cg—alkyla-
mino, di-C;-Cg-alkylamino, C;-Cg~alkenyl,
Ca-Cs—alkenyloxy, C;-Cg-alkynyl, C3—Cg-alkynyloxy,
or C;-Ci~-alkylenedioxy:;

Compounds of formula I according to claim 10, in which

R! and R? together with the interjacent nitrogen atom repre-
sent a heterocyclic ring with 5 or 6 carbon atoms being
optionally substituted with one or two C;-Cs-alkyl
groups .

Compounds of formula I according to claim 10 or 11 in which
Rl and R? together with the interjacent nitrogen atom repre-
sent a 5- or 6-membered heterocyclic ring being optionally
substituted with one or two methyl groups.

Compounds of formula I according to any one of claims 10 to
12 in which X is halogen.

Compounds of formula I accoxrding to any one of claims 10 to
13 in which the 6-(2-halogenphenyl)group represents one of
the following moieties:

2,3,5-trifluorophenyl, 2-F,4-CF3-phenyl, 2-F,5-CH;-phenyl,
2-Cl,4-F-phenyl, 2-F,4-Cl-phenyl, 2-F,4-Br-phenyl, 2-Cl,4-Br-
phenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,4,5-tri-
fluorophenyl, 2,3,4-triflucrophenyl, 2-F,4-NHC(Q)CH3z-phenyl,
2-Br,3,5-difluorophenyl, 2-F,4-NOz—phenyl, and

2-Cl, 4-NOz-phenyl.

A process for the preparation of compounds of formula I as

defined in claims 13 and 14 which comprises reacting
5-amino-1,2,4-triazole
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with 2-phenyl-substituted malonic acid ester of formula II,

II

wherein Hal, 11, L2, and I® are as defined in formula I, and R
denotes C;-Cg—alkyl, under alkaline conditions, to yield com-
pounds of formula III,

H

XY Tt
—— %

¥ “od'®!
which are subsequently treated with a halogenating agent to

give 5,7-dihalogen-6-phenyl-triazolopyrimidines of formula IV
3

11y

LI

AL "
N’ YHa.l

in which Y is halogen, and which is reacted with an amine of
formula Vv

1

1
R
Rz)N—H v

in which R! and R? are as defined in claim 10 to produce com-
pounds of formula I, as defined in claim 10.

A procesas for the preparation of compounds of formula I ac-
cording to claim 10 wherein X is cyano, C;-Cig-alkoxy, or
C1-Cs~haloalkoxy, which comprises reacting 5-halogen-triazolo-~
pyrimidine of formula I’,

R\._.R’ L?
Il
N p-Y 1
d <’ :'i < HalL
. N N Y

wherein Y is halogen, with compounds of formula VI,

M-X’ VI
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which are, dependent from the value of X’ to be introduced,
an anorganic cyano salt, an alkoxylate, haloalkoxylate or an
alkenyloxylate, resp., wherein M is ammonium-, tetraalkylam-
monjum—, alkalimetal- or earth metal cation, to produce com-
pounds of formula I.

A composition suitable for controlling phytopathogenic fungi,
comprising a solid or liquid carrier and a compound of the
formula I as claimed in claim 10.

A method for controlling phytopathogenic fungi, which compri-
ses treating the fungi or the materials, plants, the s0il or
the seed to be protected againat fungal attack with an effec-
tive amount of a compound of the formula I as claimed in
claim 10.
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6-(2-HALOGENOFENIL)-TRIAZOLOPIRIMIDINAS

SUSTITUIDAS

Descripcién
La invencién se refiere a 6-(2-halégenofenil)-triazolopirimidinas
sustituidas de la formula I

cn ia que

R' significa alquilo-C;-C,, alquenilo-C;~Cys, alquinilo-C,-Ci, ©
alcadienilo-C4-Cj9,  haloalquilo-C,-C,q, haloalquenilo-C,-C,q,
cicloalquilo-C;-C,, fenilo, naftilo, o

un heterociclo saturado, no saturado o aromitico de 5 6 6 miembros,
que contiene de uno a cuatro dtomos de nitrégeno o de uno a tres
atomos de nitrégeno y un dtomo de azufre o de oxigeno,

ert donde los radicales R' y R? pueden estar no sustituidos o parcial o
completamente halogenados o pueden llevar de uno a tres grupos R”,

R* es ciano, nitro, hidroxilo, alquilo-C,-Cs, cicloalquilo-C,-Cs,
1
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alcoxi-C,-Cs, alquiltio-C;-Cs, alquilamino-C,-Cs, alquilamino-
d.‘i-Cl-Cs, alquenilo-Cz-Cg, alquenilo:d-C;—Cg, alqujnilo-Cz-Cs,
alquiniloxi—C;-C;, 0 alquilenodioxi—C;-C4-;

R?  significa hidrégeno, o un grupo mencionado paraR'; o

R' y R? junto con el 4tomo de nitrégeno interyacente representan un
heterociclo saturado o parcialmente insaturado de 5 6 6 miembros,
que contiene de uno a cuatro dtomos de nitrégeno o de uno a tres
dtomos de nitrégeno y un dtomo de azufre o de oxigeno, cuyo anillo
puede estar sustituido por uno a tres radicales R";

Hal es halégeno;
L',L? significan, independientements, hidrégeno, halégeno, o alquilo-C;-Cy;
L?  es hidrégeno, halégeno, haloalquilo-C;-C,, © NHz, NHR®, o N(R™),,
R® es alquilo-C;-Cs, alquenilo-C3-Cip, alquinilo-C;-Cio,
_ haloalquilo-C,-Cs, haloalquenilo-C;-Cs, haloalquinilo-Cs-Cs,
alcoxi-C,-Cy-alquilo-C,-C,, alquiltio-C;-Cs-alquilo-C,-C;,
¥ cicloalquilo-C3-Cig, 0 C(=O)-A, en donde
A es hidrogeno, hidroxi, alquilo-C,-Cs, alcoxi-C;-Cs,

halégenoalcoxi-C;-Ce, alquilamino-C,-Cg- o di-(alquii-
2
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C1-Cg)amino;
en donde por lo menos uno de los radicales L', L2, y L? no es hidrégeno;

X es halégeno, ciano, alquilo-C,-Cs, alcoxi-C,-Cs, haloalcoxi-C,-Cs 0

alqueniloxi-C;-Cs.

La invencién se refiere, ademis, a un procedimiento para su
obtencién, a composiciones que las contienen y a su uso para combatir
hongos fitopatdgenos.

Las 6-fenil-7-amino-triazolopirimidinas son generalmente conocidas
de las memorias US 4,567,262, y EP-A 550 113.

Triazolopirimidinas con un grupo trifluorofenilo en la posicién 6 se
divulgan en la WO 98/46607 y EP-A 945 453. De la EP-A 834 513 se
conocen diferentes 6-pentafluorofenil-triazolopirimidinas.

Los compuestos divulgados en los documentos arriba mencionados

se describen como activos contra varios hongos fitopat6genos.

Ld presente invencién tiene por objeto proveer compuestos con
actividad fungicida mejorada.

Se ha encontrado, que este objeto se alcanza con los compuestos
3



definidos al comienzo. Ademis, se han encontrado procedimientos para la
obtencién de los mismos, composiciones que los contienen y métodos para
controlar hongos fitopatégenos usando los compuestos 1.

Los compuestos de 1a férmula I se distinguen de los compuestos méis
similares del estado de la técnica, de la EP-A 945 453 y EP-A 834 513 en
el grupo 6-(2-halégenofenilo), que estd sustituido, adicionalmente, en las
posiciones 3, 4 y/6 5.

Los compuestos de la férmula I pueden ser preparados en forma
similar a las condiciones conocidas, descritas en la EP-A 550 113.

Preferentemente, se preparan los compuestos de la férmula I arriba
definida, haciendo reaccionar 5-amino-triazoles con éster de 4cido
maldnico sustituido por 2—(2-halégenofenilo) de 1a férmula II, en la que

3 3
a a
N L L
</ H RO H
- + 1 - N~ 1
N Nw, 0 L' II qi\ L' 111
Hal N’ < Hal
0° OR N OH

R representa alquilo, preferentemente, alquilo-C;~Cs, especialmente,

metilo o etilo, bajo condiciones alcalinas, preferentemente, usando aminas
terclanas: de alto punto de ebullicién , como por ejemplo, tri-n-butilamina,
tal y como se describe, por ejemplo, en la EP-A 770615, dando
compuestos de la férmula ITT,
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La §,7-dihidroxi-6-fenil-triazolopirimidina resultante de la férmula
I, en donde L' a L? tienen las definiciones indicadas para la férmula 1, es
tratada, subsiguientemente, con un agente halogenante, preferentemente,
con un agente de bromacién o cloracién, como p.ej. oxibromuro fosforoso
o oxicloruro fosforoso, como tal o en presencia de un disolvente, dando IV,

en donde Y es halégeno, como p.€j. cloro o bromo.

LI

III —_—— Iv

YT
S, o Hal
N "y

La reaccién se realiza, convenientemente, a una temperaturade 0°Ca
150°C, preferentemente, de 80°C a 125°C, tal y como se indica, por
ejemplo, en 1a EP-A 770 615.

La dihalotriazolopirimidina IV es transformada ulteriormente con
una amina de la férmula V

1
2 SN—H v

4

en la que R' y R? tienen las definiciones indicadas en la férmula I, dando
los compuestos de la férmula I, en la que X es halégeno.
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La reaccién entre el compuesto 5,7-dihalégeno IV y la amina de la
férmula V puede ser realizada bajo las condiciones conocidas de la WO
98/46608. La reaccién sc efectia, preferentemente, en presencia de un
disolvente. Disolventes apropiados incluyen los éteres, como p.ej. dioxano,
éter dietilico y, especially, tetrahidrofurano, hidrocarburos halogenados, tal
como diclorometano y hidrocarburos arométicos, por ejemplo, tolueno.

La reaccién se efectia, ventajosamente, a una temperatura que varia
de 0°C a 70°C, oscilando el margen de temperatura preferido, de 10°C a
35°C.

También es preferido, realizar la reaccién en presencia de una base.
Bases apropiadas incluyen: aminas terciarias, como p.ej. trictilamina, y
bases inorgénicas, como p.ej. carbonato de potasio o carbonato de sodio.
Altemnativamente, se puede usar un exceso del compuesto de la férmula V

como base.

Los compuestos de 1a férmmla I, en la que X significa ciano, alcoxi-
C,-Cs, haloalcoxi-C,-Cs o alqueniloxi-C;-C;s, pueden ser preparados,
haciendo reaccionar compuestos I’ donde Y es haldgeno, preferentemente,
cloro, con compuestos de la férmula VI, que, dependiendo del valor de X’
a ser iqﬁoducido para proporcionar compuestos de la férmula I, es una sal
inorgénica de ciano, un alcoxilato, haloalcoxilato o un oxilato de aquenilo,
respectivamente, preferentemente, en presencia de un disolvente. El catién

M en la férmula VI tiene menor influencia; por razones précticas y
6
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econdmicas, se prefieren, generalmente, sales de amonio, de
tetraalquilamonio o sales de metal alcalino y de metal alcalinotérreo.

3 3
R\ _.r’ L’ M-X' rX\_.r’ L’
—
(’Ni\ I.l Vi (}11\ I.‘
o P, Hal I (Y=Hal) WS P Hal I(X=X’)

Ventajosamente, se realiza la reaccién a una temperatura de 0 a
120°C, preferentemente, de 10 a 40°C [cf. J. Heterocycl. Chem. Vol.12, p.
861-863 (1975)].

Disolventes apropiados incluyen éteres, como p.ej. dioxano, éter
dietilico y, especialmente, tetrahidrofurano, hidrocarburos halogenados,
como p.ej. diclorometano y hidrocarburos aromsticos, por ejemplo,

tolueno.

Los compuestos de la fdrmula I, en la que X significa alquilo-C,-Cs,
pueden ser obtenidos, haciendo reaccionar compuestos I donde X es
halégeno, preferentemente, cloro, con ésteres de dcido malénico de la
férmula VII, en donde X significa H o alquilo-C,-C;s y R significa alquilo-
C,-Ci, dando compuestos de la férmula VIII y descarboxilando bajo las
condicioiles descritas en la US 5,994,360.



I(XaHal) + OT%O ——
R R

VII

D/H+
VIII — I (X=alquilo-Cl-C6)

Por tanto, la invencién se refiere a novedosos productos intermedios
de las férmulas [0, I y IV.

Los compuestos de la formula H se preparan, preferentemente,
haciendo reaccionar los correspondientes bromobencenos sustituidos con
dialquilmalonatos de sodio, en presencia de unz sal de cobre(I) [ver
Chemistry Letters, pp. 367-370, 1981; EP-A 10 02 788].

Los compuestos de la férmula IT pueden ser preparados, ademas, por
reaccién de un acetato de alquil 2(2-hal6genofenilo) con carbonato de
dialquilo, en presencia de una base fuerte, preferentemente, etéxido de
sodio e hidruro de sodio (ver Heterocycles, pp. 1031-1047, 1996).

Los acetatos de fenilo sustituidos, que son los compuestos de partida
para los compuestos de la férmula II, son conocidos y se obtienen en el
comercio, y/o pueden ser preparados mediante métodos generalmente
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conocidos.

Las mezclas de reaccién son elaboradas ulteriormente en forma
conocida, por ejemplo, mezclindolas con agua, separando las fases, y, de
ser necesario, purificando los compuestos crudos cromatogrificamente.
Algunos de los productos finales se obtienen en forma de aceites viscosos
incoloros o ligeramente parduzcos, que son purificados o librados de los
componentes voldtiles bajo presion reducida y a temperatura
moderadamente elevada. Si los productos finales se obtienen como sélidos,
entonces, se puede purificarlos por recristalizacién o digestién.

Si algunos compuestos I no pueden ser preparados mediante los
métodos arriba descritos, entonces se puede prepararlos por derivatizacién
de otros compuestos L.

En las definiciones de los sfmbolos arriba indicados, se usan
términos colectivos que representan, generalmente, los sustituyentes
siguientes:

- halégeno: flior, cloro, bromo e yodo;

alquilo-C,-C,o: radicales hidrocarburo saturados, dec cadena recta o

ramificados, con 1 a 10, especialmente, 1 a 6 dtomos de carbono, por

ejemplo, alquilo-C,-C, como los arriba mencionados, o pentilo, 1-

metilbutilo, 2-metilbutilo, 3-metilbutilo, 2,2-di-metilpropilo, 1-etilpropilo,
9
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hexilo, 1,1-dimetilpropilo, 1,2-dimetilpropilo, 1-metilpentilo, 2-
metilpentilo, 3-metilpentilo, 4-metilpentilo, 1,1-dimetilbutilo, 1,2-
dimetilbutilo, 1,3-dimetilbutilo, 2,2-dimetilbutilo, 2,3-dimetilbutilo, 3,3-
dimetilbutilo, 1-etilbutilo, 2-etilbutilo, 1,1,2-trimetilpropilo, 1,2,2-
trimetilpropilo, 1-etil-1-metilpropilo y 1-etil-2-metilpropilo;

alquenilo~C,-C,o: radicales hidrocarburo no saturados, de cadena recta o
ramificados, con 2 a 10, especialmente, 2 a 6 dtomos de carbono y un
doble enlace en cualquier posicién, por ejemplo, etenilo, 1-propenilo, 2-
propenilo, 1-metiletenilo, 1-butenilo, 2-butenilo, 3-butenilo, 1-metil-1-
propenilo, 2-metil-1-propenilo, 1-metil-2-propenilo y 2-metil-2-propenilo;

alquinilo-C,-C,: radicales hidrocarburo de cadena recta o ramificados, con
2 a 10, especialmente, 2 a 4 itomos de carbono y un friple enlace en
cualquier posicién, por ejemplo, etinilo, 1-propinilo, 2-propinilo, 1-
butinilo, 2-butinilo, 3-butinilo y 1-metil-2-propinilo;

cicloalquilo-Cs-Cyq: grupos cicloalquilo mono o biciclicos, con 3 2 10
dtomos de carbono; gupos monociclicos con, preferentemente, 3 a 8,
especialmente, 3 a 6 miembros de anillo, grupos biciclicos con,
preferentemente, 8 to 10 mieibros de anillo.

Un heterociclo con 5 6 6 miembros, saturado o parcialmente
insaturado, que contiene de uno a cuatro dtomos de nitrdgeno o de uno a
tres 4tomos de nitrégeno y un 4tomo de azufre o de oxigeno,

10
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preferentemente, un 4tomo de oxigeno, por ejemplo, heterociclos saturados,
como p.ej. 1-pirimidinilo, 2-pirimidinilo, morfolin-4-ilo, tiomorfolin-4-ilo;
o heterociclos parcialmente no saturados, que contiene, unc doble enlace de
C=C o0 un doble enlace de N=C, como p.ej. 3,6-dihidro-2H-piridin-1-ilo, o
2,5-dihidropirrol-1-ilo;

Un heterociclo aromético de cinco miembros, que contiene de uno a
cuatro itomos de nitrégeno o de unv a tres Atomos de nitrdgeno y un itomo
de azufre o de oxigeno: grupos heteroarilo de 5§ miembros, que ademés de
itomos de carbono pueden contener de uno a cuatro dtomos de nitrégeno o
de uno a tres dtomos de nitrégeno y un itomo de azufre o de oxigeno como
miembros de anillo, por ejemplo, 2-furilo, 3-furilo, 2-tienilo, 3-tienilo, 2-
pirrolilo, 3-pirrolilo, 3-isoxazolilo, 4-isoxazolilo, 5-isoxazolilo, 3-
isotiazolilo, 4-isotiazolilo, 5-isotiazolilo, 3-pirazolilo, 4-pirazolilo, 5-
pirazolilo, 2-oxazolilo, 4-oxazolilo, 5-oxazolilo, 2-tiazolilo, 4-tiazolilo, 5-
tiazolilo, 2-imidazolilo, 4-imidazolilo, 1,2,4-oxadiazol-3-ilo, 1,2,4-
oxadiazol-5-ilo, 1,2,4-tiadiazol-3-ilo, 1,2,4-tiadiazol-5-ilo, 1,2,4-triazol-3-
ilo, 1,3,4-0xadiazol-2-ilo, 1,3,4-tiadiazol-2-ilo y 1,3,4-triazol-2-ilo;

un heterociclo de 6 miembros, que contiene de uno a cuatro dtomos de

nitrégeno: grupos heteroarilo de 6 miembros, que ademis de atomos de

carbono,’ pueden contener de uno a tres o de uno a cuatro dtomos de

nitrdgeno como miembros de anillo, por ejemplo, 2-piridinilo, 3-piridinilo,

4-piridinilo, 3-piridacinilo, 4-piridacinilo, 2-pirimidinilo, 4-pirimidinilo, 5-

pirimidinilo, 2-piracinilo, 1,3,5-triacin-2-ilo y 1,2,4-triacin-3-ilo,
11



preferentemente, piridilo, pirimidilo, pirazolilo o tienilo.

Con respecto al uso a que estin destinadas, se prefieren aquellas
triazolopirimidinas de la férmmla I con los siguientes sustituyentes,
valiendo las preferencias en cada caso para los sustituyentes individuales o

las combinaciones:

Un radical cicloalquilo preferido es ciclopentilo opcionalmente
sustituido con uno o mis grupos nitro, ciano, alquilo-C;-Cs, alcoxi-C;-Cs.

Son preferidos los compuestos de 1a férmula I, en los que cualquier
parte de alquilo o haloalquilo de los grupos R' o R?, que pueden ser lineales
o ramificados, contiene hasta 10 4tomos de carbono, preferentemente, 1 a 9
dtomos de carbono, mds preferentemente, 2 a 6 Atomos de carbono,
cualquier parte de alquenilo o alquinilo de los sustituyentes R' o R?
contiene hasta 10 dtomos de carbono, preferentemente, 2 a 9 itomos de
carbono, més preferentemente, 3 a 6 4tomos de carbono, cualquier parte de
cicloalquilo de los sustituyentes R' o R? contiene de 3 a 10 4tomos de
carbono, preferentemente, de 3 a 8 4tomos de carbono, mas
preferentemente, de 3 a 6 4tomos de carbono, y en los que cualquier parte
de bicicloalquilo de los sustituyentes R' o R? contiene de 5 to 9 4tomos de
carbono; preferentemente, de 7 to 9 4tomos de carbono. Cualquier grupo
alquilo, alquenilo o alquinilo puede ser lineal o ramificado.

Son preferidos los compuestos de la férmula I, en los que R'
12



representa alquilo-Ci—C,o lineal o ramificado, especialmente, un grupo
alquilo-Cy—C,¢ ramificado, un grupo cicloalquilo-Cs—Cs, un bicicloalquilo-
Cs~Cy, un cicloalquil-C5—Cs-alquilo-C—Cs, alcoxi—Ci—Cip-alquilo-C,—Cq,
un haloalquilo-C—Cjo 0 un grupo fenilo opcionalmente sustituido por uno a
tres 4tomos de hal6geno o grupos alquilo-C;—C;q 0 alcoxi-Ci~Cig.

Adicionalmente, son espcialmente preferidos los compuestos I,
donde R' y R? forman junto con el stomo de nitrégeno interyacente un
anillo heterocflico- eventualmente sustituido, preferentemente, un anillo
heterociclico con 3 a 7 4tomos de carbono, eventualmente sustituido,
especialmente, un heterociclo saturado de S 6 6 miembros, como p.ej.
pirrolidina, piperidina, morfolina, o tetrahidropiridina, o un heterociclo de 5
6 6 miembros parcialmente no saturado, como p.ej. 3,6-dihidro-2H-piridin-
1-ilo, 6 2,5-dihidropirrol-1-ilo, donde el heterociclo saturado o no
saturado es opcionalmente sustituido por uno o mds grupos alquilocon 1 a
4 ftomos de carbono o grupos haloalquilo con 1 a 2 4tomos de carbono,
preferentemente, por uno o dos grupos metilo. Son especialmente
preferidos los compuestos I, donde R' y R? forman juntos un grupo 4-
metilpiperidin-1-ilo.

Ademss, son especialmente preferidos los compuestos I, en los que
R? rei)resta hidrégeno, alquilo-C;~Cjp o0 haloalquilo-C,~Cq,
especialmente, hidrégeno.

Adicionalmente, son especialmente preferidos los compuestos I, en
13



los que R? es metilo o etilo.

Si R' significa haloalquilo-C;—~Co, preferentemente, alquilo
polifluorado, especialmente, 2,2,2-trifluoroetilo, 2—(1,1,1-triflucropropil) &
2-(1,1,1-trifluorobutilo), R? representa, preferentemente, hidrégeno.

Son especialmente preferidos los compuestos I, en los que Hal es
fluoro, cloro, o broto, especialmente, fluoro.

Adicionalmente, son preferidos los compuestos I, en los que L' es
hidrégeno, o fluoro, especialmente, hidrégeno.

Ademis, son especialmente preferidos los compuestos 1, en los que
L2 es hidrégeno, fluoro, triflucrometilo, amino, dimetilamino, o N-

acetilamino, especialmente, fluoro,

También son preferidos los compuestos I, en los que L2 es NHR® o
N(R")z, en donde R® es metilo o C(=0)-alquilo-C,-Cs.

Igualmente, son especialmente preferidos los compuestos I, en los
que L? es hidrogeno, fluoro, metilo, especialmente, hidrégeno.

Una modalidad especialmente preferida de la presente invencién son
compuestos de 1a férmula I, en 1a que el grupo 6-(2-halofenilo) representa

uno de los siguientes grupos:
14
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2,3,5-trifluorofenilo, 2,4-difluorofenilo, 2-F,4-CF3-fenilo,. 2-F,5-CH;-
fenilo, 2-Cl,4-F-fenilo, 2-F,4-Cl-fenilo, 2-F,4-Br-fenilo, 2-Cl,4-Br-fenilo,
2,3-difluorofenilo, 2,4-difluorofenilo, 2,4,5-trifluorofenilo, 2,3,4-
triffuorofenilo,  2-F,4-NHj-fenilo, = 2-F,4-N(CH,),-fenilo,  2-F 4
NHC(O)CH;-fenilo, 2-Br,3,5-difluorofenilo, 2-F,4-NO,-fenilo, y 2-Cl.4-
NO;-fenilo.

Ademas, son preferidos los compuestos I, en los que X es halégeno,
ciano o metilo, preferentemente, halégeno, como p.ej. cloro o bromo,
especialmente, cloro.

La modalidad especialmente preferida de los productos intermedios
con respecto a las variables corresponde a aquellos de los radicales X y L'
aL’de la férmula L.

Dentro del dmbito de la invencién estén incluidos los isémeros (R) y
(S) de los compuestos de la férmula general I con un centro de quiralidad y
sus racematos, y las sales N-Oxidos y compuestos de adicién 4cidos.

Con respecto a su uso son especialmente preferidos los compuestos I
relacionados en las siguientes tablas. Los grupos mencionados en las tablas
para u‘n" sustituyente son, ademés, para su parte, independientemente de 1a
combinacién en que son mencionados, una modalidad preferida de los
respectivos sustituyentes.

15
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Tabla 1
compuestos de la férmula I, en la que X es cloro, Hal, L' y L? significan
fluoro, L2 es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 2
Compuestos de la férmula I, en la que X es ciano, Hal, L' y L? significan
fluoro, L? es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 3
Compuestos de la férmula I, en la que X es metilo, Hal, L' y L? significan
fluoro, L2 es hidrégeno y R' y R? corresponden 2 una linea en la Tabla A

‘l'abla 4
Compuestos de la formula 1, en la que X es metoxi, Hal, L' y L significan
fluoro, L2 es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 5

Compuestos de la formula I, en la que X es cloro, Hal y L? significan
fluoro, L' y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

Tabla 6°
Compuestos de la férmula I, en la que X es ciano, Hal y L? significan
fluoro, L! y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

16
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Tabla 7

Compuestos de la férmula I, en la que X es metilo, Hal y L? significan
fluoro, L' y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

Tabla 8

Compuestos de la férmula I, en la que X es metoxi, Hal y L? significan
fluoro, L' y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

Tabla 9

Compuestos de Ja férmula I, en la que X es cloro, Hal es fluoro, L' y L?
significan hidrégeno, L? es trifluorometilo y R' y R? corresponden a una
linea en la Tabla A '

Tabla 10

Compuestos de la férmula I, en la que X es ciano, Hal es fluoro, L! y L?
significan hidrégeno, L? es trifluorometilo y R' y R? corresponden a una
linea en la Tabla A

Tabla 11

Compupétos de 1a férmula I, en la que X es metilo, Hal es fluoro, L y L?
significan hidrégeno, L? es trifluorometilo y R' y R? corresponden a una
linea en la Tabla A

17



Tabla 12

Compuestos de la férmula I, en 1a que X es metoxi, Hal es fluoro, L' y L?
significan hidrégeno, L2 es trifluorometilo y R! y R? corresponden a una
linea en 1a Tabla A

Tabla 13
Compuestos de la férmula I, en la que X es cloro, Hal es fluoro, L' y L?
significan hidrégeno, L* es metilo y R' y R? corresponden a una linca en la
Tabla A

Tabla 14
Compuestos, de la formula I, en 12 que X es ciano, Hal es fluoro, L'yI?
significan lidrégeno, L? es metilo y R' y R? corresponden a una linea en la
Tabla A

Tabla 15
Compuestos de la férmula 1, en la que X es metilo, Hal es fluoro, L' y L?
significan hidrégeno, L’ es metilo y R' y R? corresponden a una linea en la
Tabla A

Tabla 16
Compueéstos de la férmula I, en la que X es metoxi, Hal es fluoro, L' y L
significan hidrégeno, L? es metilo y R' y R? corresponden a una linea en la
Tabla A

18
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Tabla 17
Compuestos de la férmula I, en la que X y Hal significan cloro, L' y L.?
significan hidrégeno, L? es fluoro y R! y R? corresponden a una linea en la
Tabla A

Tabla 18
Compuestos de la férmula 1, en la que X es ciano, Hal es cloro, L' y L?
significan hidrégeno, L2 es fluoro y R' y R? corresponden & una linea en la
Tabla A

Tabla 19
Compuestos de la férmula I, en la que X es metilo, Hal es cloro, L' y L?
significan hidrégeno, L? es fluoro y R' y R? corresponden a una linca en la
Tabla A

Tabla 20
Compuestos de la férmula I, en la que X es metoxi, Hal es cloro, L' y L?
significan hidrégeno, L2 es fluoro y R' y R? corresponden a una linea en la
Tabla A

Tabla 21
Compuéstos de la férmula I, en la que X es cloro, Hal es fluoro, L'yL?
significan hidrégeno, L? es cloro y R' y R? corresponden a una linea en la
Tabla A
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Tabla 22
Compuestos de 1a férmula I, en la que X es ciano, Hal es fluoro, L' y L2
significan hidrégeno, L? es cloro y R! y R? corresponden a una linea en la
Tabla A

Tabla 23
Compuestos de la férmula 1, en la que X es metilo, Hal es fluoro, L' y L?
significan hidrégeno, L? s cloro y R' y R? corresponden a una linea en la
Tabla A

Tabla 24
Cnmpuestos de la fsrmula I, en la que X es metoxi, Hal es fluoro, L' y L?
significan hidrégeno, L? es cloro y R' y R? corresponden a una linea en la
Tabla A

Tabla 25
Compuestos de la férmula I, en la que X es cloro, Hal es fluoro, L' y L?
significan hidrégeno, L es bromo y R! y R? corresponden a una linea en la
Tabla A

Tabla 26
Compueitos de la férmula I, en la que X es ciano, Hal es fluoro, L' y L?
significan hidrégeno, L? es bromo y R' y R? corresponden a una linea en la

Tabla A
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Tabla 27
Compuestos de la férmula I, en la que X es metilo, Hal es fluoro, L' y L?
significan hidrégeno, L? es bromo y R! y R? corresponden a una linea en la
Tabla A

Tabla 28
Compuestos de la férmula I, en la que X es metoxi, Hal es fluoro, L' y L
significan hidrégeno, L? es bromo y R' y R? corresponden a una lmea en la
Tabla A

Tabla 29
Compuestos de la férmula I, en la que X y Hal significan cloro, L' y 1.}
significan hidrégeno, L? es bromo y R' y R? corresponden 4 una linea en la
Tabla A

Tabla 30
Compuestos de la férmula 1, en la que X es ciano, Hal es cloro, L' y L?
significan hidrégeno, L2 es bromo y R' y R? corresponden a una linea en la
Tabla A

Tabla 31
Comppéstos de 1a férmula I, en la que X es metilo, Hal es cloro, L'yL?
significan hidrégeno, L? s bromo y R' y R? corresponden a una linea en la
Tabla A
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Tabla 32
Compuestos de la férmula I, en la que X es metoxi, Hal es cloro, L' y L?
significan hidrégeno, L? es bromo y R' y R? corresponden a una linea en la
Tabla A

Tabla 33
Compuestos de la formula I, en la que X, Hal y 1.2 significan cloro, L' y L
significan hidrogeno y R' y R? corresponden a una linea en 1a Tabla A

Tabla 34

Compuesios de la férmula L, en la que X es ciano, Hal y L? significau cloro,
L'y L? significan hidrégeno y R' y R? corresponden a una linca en la Tabla
A

Tabla 35
Compuestos de 12 formula I, en 12 que X es metilo, Hal y L? significan
cloro, L' y L? significan hidrégeno y R' y R? corresponden a una linea en la
Tabla A

Tabla 36

Compuestos de la férmula I en la que X es metoxi, Hal y L? significan
cloro, L'y L? significan hidrégeno y R' y R? corresponden a una linea en la
Tabla A

Tabla 37
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Compuestos de la formula I, en la que X es cloro, Hal y L! significan
fluoro, L? y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

Tabla 38

Compuestos de la férmula I, en la que X es ciano, Hal y L' significan
fluoro, L? y L? significan hidrégeno y R' y R? corresponden a una linea en
la Tabla A

Tabla 39

Compuestos de la férmula I, en la que X es metilo, Hal y L' significan’
fluoro, L? y L? significan hidrégeno y R! y R? corresponden a vna Jinea en
Ia Tabla A

Tabla 40

Compuestos de la férmula I, en la que X es metoxi, Hal y L' significan
fluoro, L? y L? significan hidrégeno y R! y R? corresponden a una linea en
la Tabla A

Tabla 41
Compuestos de la férmula I; en la que X es cloro, Hal y L? significan
fluoro, L' y L? hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 42
Compuestos de la férmula I, en la que X es ciano, Hal y L? significan
23
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fluoro, L' y L? hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 43
Compuestos de la formula I, en la que X es metilo, Hal y L? significan
fluoro, L' y L? hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 44
Compuestos de la férmula I, en la que X es metoxi, Hal y L? significan
fluoro, L' y L? hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 45
Compuestos de la férmula I, en Ja que X es cloro, Hal, L2 y L? significan
fluoro, L' es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 46
Compuestos de la férmula I, en 1a que X es ciano, Hal, L? y L? significan
fluoro, ! es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 47
Compuestos de la férmula I, en la que X es metilo, Hal, L? y L? significan
fluoro, L' es hidrégeno y R! y R? corresponden a una linea en 1a Tabla A
Tabla 48
Compuestos de la férmula I, en la que X es metoxi, Hal, L? y L? significan
fluoro, L' es hidrégeno y R! y R? corresponden a una linca en la Tabla A
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Tabla 49
Compuestos de la formula I, en la que X es cloro, Hal, L' y L? significan
fluoro, L3 es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 50
Compuestos de la férmula I, en la que X es ciano, Hal, L' y 1.2 significan
fluoro, L? es hidrégeno y R! y R? corresponden a una linea en la Tabla A

Tabla 51
Compuestos de la férmmula I, en la que X es metilo, Hal, L' y L? significan
fluoro, L? es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 52
Compuestos de 1a férmula I, en la que X es metoxi, Hal, L! y L? significan
fluoro, L? es hidrégeno y R' y R? corresponden a una linea en la Tabla A

Tabla 53
Compuestos de la férmula I, en la que X es cloro, Hal es bromo, L' y L
significan fluoro, L? es hidrégeno y R' y R? corresponden a una linea en la
Tabla A

Tabla 54
Compuestos de la formula I, en la que X es ciano, Hal es bromo, L' y L’
significan fluoro, 12 es hidrégeno y R' y R? corresponden a una linea en la
Tabla A
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Tabla 55
Compuestos de 1a férmula I, en la que X es metilo, Hal es bromo, L' y L
significan fluoro, L? es hidrogeno y R! y R? corresponden a una linea en la
Tabla A

Tabla 56
Compuestos de la férmula I, en 1a que X es metoxi, Hal es bromo, L' y L3
significan fluoro, L2 es hidrégeno y R* y K2 corresponden a una linea en la
Tabla A

Tabla 57
Compuestos de la férmula I, en 1a que X es cloro, Hal es fluoro, L' y L?
significan hidrégeno, L* es amino y R' y R? corresponden a una linea en la
Tabla A

Tabla 58
Compuestos de 1a férmula I, en la que X es ciano, Hal es fluoro, L' y L?
significan hidrégeno, L? es amino y R! y R? corresponden a una linea en la
Tabla A

Tabla 59
Compuyéstos de la formula L en la que X es metilo, Hal es fluoro, L' y L

significan hidrégeno, L2 es amino y R' y R? corresponden a una linea en la
Tabla A
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Tabla 60
- Compuestos de la férmula I, en la que X es metoxi, Hal es fluoro, L'yL?
significan hidrégeno, L? es amino y R' y R? corresponden a una linea en la
Tabla A

Tabla 61

Compuestos de 1a férmula I, en 12 que X es cloro, Hal es fluoro, L' y L?
significan hidrégeno, L? es metilamino y R' y R? corresponden a una linea
en la Tabla A

Tabla 62

Compuestos de la férmula J,.en la que X, s ciano, Hal es fluoro, L' y L?
significan hidrégeno, L es metilamino y K' y R? corresponden a una lines
en la Tabla A

Tabla 63

Compuestos de 1a férmula I, en 1a que X es metilo, Hal es fluoro, L' y L?
significan hidrégeno, L? es metilamino y R' y R? corresponden a una linea
enla Tabla A

Tabla 64

Compge‘;stosdela férmula 1, en Ia que X es metoxi, Hal es fluoro, L' y L?
significan hidrégeno, L? es metilamino y R' y R? corresponden a una linea
en la Tabla A



Tabla 65

Compuestos de la férmula I, en la que X es cloro, Hal es fluoro, L'yL?
significan hidrégeno, L? es dimetilamino y R! y R? corresponden a una
linea en la Tabla A

Tabla 66

Compuestos de 1a férmula I, en la que X es ciano, Hal es fluoro, L! y L
significan hidrégeno, L? es dimetilamino y R' y R? corresponden a una
linea en la Tabla A

Tabla 67

Compuestos de la férmula 1, en 12 .que X es metilo, Hal es fluoro, L' y L?
significan hidr6geno, L? es dimetilamino y R' y R? corresponden a una
linea en 1a Tabla A

Tabla 68

Compuestos de 1a férmula I, en 1a que X es metoxi, Hal es fluoro, L'yL?
significan hidrégeno, L? es dimetilamino y R' y R? corresponden a una
linea en la Tabla A

Tabla 69

Compuéstos de la férmula I, en la que X es cloro, Hal es fluoro, L' y L’
significan hidrégeno, L? es N-acetilamino y R' y R? corresponden a una
linea en la Tabla A

28



Tabla 70

Az

Compuestos de la férmula I, en la que X es ciano, Hal es fluoro, L' y L?

significan hidrégeno, L? es N-acetilamino y R' y R? corresponden a una

linea en la Tabla A

Tabla 71

Compuestos de la formula 1, en la que X es metilo, Hal es fluoro, L' y L?
significan hidrégeno, L? es N-acetilamino y R' y R? corresponden a una

linea en la Tabla A

Tabla 72

Compuestos de 1a férmula 1, .en Ja que X es metoxi, Hal es fluoro, L' y L?
significan hidrégeno, L? es N-acetilamino y R' y R? corresponden & una

linea en 1a Tabla A
Tabla A
ri .r* .?
IN NS L
<Ni = Hal
N
No. |’ R! R?
A-1 CH,CH; H
A-2 CH,CH;, CH;,
A-3 CH.CH,; CH.CH,
A-4 CHCF; H




A5 CH,CF; CH,
A6 CH,CF; CH,CH,
A7 CH,CCl, H
A8 CH,CCl; CH,
A9 CH,CCl, CH,CH,
A-10 CH,CH,CH, H
A-11 CH,CH,CH;, CH;
A-12 CH,CH,CH, CH,CH,
A-13 CH,CH,CH, CH,CH,CH,
A4 CH(CH,), H
A-15 CH(CH,), CH,
A-16 CH(CH,); CH,CH,
(A-17 (&) CH(CH:)-CH;CH, H
A-18 () CH(CH;)-CH,CH;3 CH;
A-19 (&) CH(CH,)-CH;CH, CH,CH,
| A-20 (8) CH(CH;)-CH,CHj H
A2l (S) CH(CH;)CH,CH, CH,
A-22 (S) CH(CH:)-CH;CH, CH,CH,
A-23 (R) CH(CH,)-CH;CH, H
A24 (R) CH(CH;)-CH;CH, CH,
A25 (R) CH(CH,)-CH,CH, CH,CH,
A26| (+) CH(CH;)-CH(CH,), H
A27| (&) CH(CH;)}CH(CH;), CH,
A-28 (=) CH(CH,)-CH(CH3), CH,CH,
A29| (S) CH(CH;)-CH(CH;), H
A30| (S)CH(CH;)-CH(CHy), CH,
A31|  (S)CH(CHy)-CH(CH;) CH,CH,
A32 i (R)CH(CH;)-CH(CH:), H
A33| (R) CH(CH;)-CH(CH:), CH,
A34| (R)CH(CH;)-CH(CH,) CH,CH;
A-35 (&) CH(CH,)-C(CH;); H
A-36 () CH(CH;)-C(CH); CH,
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A-37 (=) CH(CH,)-C(CH3); CH,CH;
A-38 (S) CH(CH:)-C(CH;)s H
A-39 (S) CH(CH:)-C(CHj)s CH,
A-40 (S) CH(CH,)-C(CHa), CH,CH,
A4l (R) CH(CH:)-C(CHs)s H
A42 (R) CH(CH,)-C(CH;); CH,
A-43 (R) CH(CH;)-C(CHa); CH,CH,
A44 (&) CH(CHs)-CF; H
A4S (&) CH(CH,)-CF, CH,
A-46 (&) CH(CH,)-CF, CH,CH,;
{ a-47 (S) CH(CH,)-CF, H
A-48 (S) CH(CH;)-CF, CH;
[ A-49 (S) CH(CH3)-CF, CH;CH,
A-50 (R) CH(CH,)-CF, H
A-51 (R) CH(CH;)-CF; CHs
A-52 (R) CH(CH)-CF; CH,CH,
A-53 () CH(CH,)-CCls H
A-54 (&) CH(CH5)-CCl, CH;
A-55 (£) CH(CH,)-CCl; CH,CH,
A-56 (S) CH(CH;)-CCl, H
A-57 (S) CH(CH,)-CCl, CH;
A-58 (S) CH(CH;)-CCl4 CH;CH,
A-59 (R) CH(CH;)-CCl, H
A-60 (R) CH(CH,)-CCl, CH,
A-61 (R) CH(CH;)-CCl CH;CH,
A-62 CH;CFCF; H
A-63 CH,CF,CF; CH,
A-64 | CH,CFCF, CH,CH,
A-65 CH,(CF,).CF; H
A-66 CH(CF):.CF; CH,
A-67 CH3(CF:).CF CH,CH,
A-68 CH,C(CH;)=CH, H

K}
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A-69 CHzC(CH3)=CHz CH3
A-70 CH,C(CH,;=CH, CH,CH,
A-71 ciclopentilo H
A-72 ciclopentilo CH,
A-73 ciclopentilo CH,CH,
A-74 ciclohexilo H
A-75 ciclohexilo CH;
A-76 ciclohexilo CHzCHg
A-77 -(CH,),.CH=CHCHS,-

A-7¢ -(CH,),C(CH;)~CHCH;-

A-79 -(CH,),CH(CH;)(CH,),~

A-80 «(CH,),CHF(CH,),-

A-81 -(CH,)yCHFCH,-

A-82 -(CH2).CH(CF;)(CH,):-

A-83 -(CH,),0(CH,),-

A-84 -(CH,),S(CH;),- )
A-85 -(CHa)s- R
A-86 -(CHy)s-

A-87 -CH,CH=CHCH:-

A-88 -CH(CH;)(CH,),-

A-89 -CH,CH(CH\)(CHy)s-

Los compuestos I son apropiados como fungicidas. Se destacan por

presentar una excelente actividad contra un amplio espectro de hongos

fitopatdgenos,

deuteromicetos,

especialmente, de la clase de

oomicetos 'y basidiomicetos.

los ascomicetos,

Algunos actian

sistémicamente y pueden ser usados en la fitosanidad como fungicidas

foliares y del suelo.
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Son especialmente importantes para controlar un amplio niimero de
hongos en una variedad de plantas de cultivo, tales como trigo cebada,
centeno, avena, arroz, maiz, pasto, platanos, algodén, soya, café, cafia de
aziicar, vid, especies de frutas, plantas de adorno y legumbres, como p.ej.
- pepinos, frijoles, tomates, papas y cucurbiticeas y en las semillas de estas

plantas.

Son especialmente apropiados para controlar las siguientes
enfermedades de las plantas:

especies de Alfernaria en legumbres y frutas,

egs;)pc.:_‘ies de Bipolaris y Drechslera en cereales, arroz y césped,
Blumeria graminis (mildi) en cereales,

Botrytis cinerea (oidio) en fresas, legumbres, plantas de adomo y vid,
Erysiphe cichoracearum y Sphaerotheca fuliginea en cucurbitices,
especies de Fusarium y Verticillium en diferentes plantas,

especies de Mycosphaerella en cereales, platanos y mani,
Phytophthora infestans en papas y tomates,

Plasmopara viticola on vid,

Podosphaera leucotricha en manzanas,

Pseudocercosporella herpotrichoides en trigo y cebada,

especies de Pseudoperonospora en lipulo y pepinos,

especies de Puccinia en cereales,

Pyricularia oyzae en arroz,
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especies de Rhizoctonia en algoddn, arroz y césped,
Septoria tritici y Stagonospora nodorum en trigo,
Uncinula necator en vid,

especies de Ustilago en cereales y cafia de aziicar, y
especies de Venturia (rofia) en manzanas y peras.

Ademis, los compuestos I son apropiados para controlar hongos
nocivos, como p.¢j. Paecilomyces variotii en la protecciéon de materiales
(p.ej. madera, dispersiones de pinturas, fibras y telas) y en 1a proteccién de
productos almacenados.

Los compuestos I s¢ aplican, tratando los hongos o las plantas,
sentillas, materiales o el suelo a proteéer frente a una inteccién fungosa con
una cantidad activa fungicida de los ingredientes activos. La aplicacién
puede efectuarse antes o después de la infeccién de los materiales, plantas o
sermillas por los hongos.

Generalmente, las composiciones fungicidas contienen de entre 0.1 y
95, preferentemente, 0.5 y 90% en peso de ingrediente activo.

Cuando se usan en Ia proteccién de plantas, las cantidades de
aplicaqidn varfan de 0.01 a 2.0kg de ingrediente activo por ha,
dependiendo del tipo de efecto deseado.

En el tratamiento de las semillas, las cantidades de ingrediente activo
34
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varian, generalmente, de 0.001 a 0.1 g, preferentemente, de 0.01 a 0.05 g,
por kilogramo de semilla.

En la proteccién de materiales o de productos almacenados, la
cantidad de aplicacién de ingrediente activo depende de la naturaleza de la
aplicacién y del efecto deseado. Las cantidades de aplicacién generalmente
usados para la proteccién de materiales varian, por ejemplo, de 0.001 g a
2 kg, preferentemente, de 0.005 g a 1 kg, de ingrediente activo por metro
cibico del material tratado.

Los compuestos I pueden ser trausformados en las formulaciones
acostumbradas, tales como soluciones, emulsiones, suspensiones, polvos,
pastas y granulados. El uso depende del fin respectivo, pero en todo caso -
debe estar asegurada una dispersién fina y uniforme del compuesto segin

la invencién.

Las formulaciones se preparan de manera conocida, por e¢jemplo,
diluyendo el ingrediente activo con disolventes y/o soportes, en caso de
desearlo, usando emulsionantes y dispersantes. Disolventes/auxiliares
apropiados son, substancialmente:

qg'ua, disolventes aromiticos (por ejemplo, productos Solvesso,
xileno), parafinas (por ejemplo, fracciones de aceite mineral),
alcoholes (por ejemplo, metanol, butanol, pentano], alcohol

bencilico), cetonas (por ejemplo, ciclohexanona, gama-
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'butirolactona), pirrolidonas (NMP, NOP), acetatos (glicol diacetato),
glicoles, dimetilamidas de 4cidos grasos, 4cidos grasos y ésteres de
dcidos grasos. En principio, se pueden usar también mezclas de
disolventes.

soportes, como p.ej. minerales molidos naturales (tales como
caolines, arcillas, talco, tiza) y minerales sintéticos molidos (tales
como silice altamente disperso, silicatos); emulsionantes, como p.€j.
emulsionantes no iénicos y anidnicos (tales como éteres de alcoholes
grasos de polioxietileno, sulfonatos de alquilo y sulfonatos de arilo)
y dispersantes, como p.ej. lejias residuales lignino-sulfiticas y

metilcelulosa.

Tensoactivos apropiados son las sales de metal alcalino,
alcalinotérreo y de amonio del 4cido ligninosulfénico, 4&cido
naftalinsulfénico, #4cido fenolsulfénico, écido dibutilnaftalinsulfénico,
sulfonatos de alquilarilo, sulfatos de alquilo, sulfonato de alquilo, sulfatos
de alcohol graso, acidos grasos y glicoléteres de alcoh_ol graso sulfatados,
ademds, condensados de naftalina sulfonada y derivados de naftalina con
formaldehido, condensados de naftalina o de icido naftalinsulfénico con
fenol y formaldehido, éter octilfenilico de polioxietileno, isooctilfenol
etoxiladb, octilfenol, nonilfenol, alquilfenil poliglicol éteres, tributilfenil-
poliglicol éter, ftristearilfenil-poliglicol éter, poliéter alcoholes de
alquilarilo, condensados de alcohol y de alcohol graso/6xido de etileno,
aceite de ricino etoxilado, éteres alquilicos de polioxietileno,
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polioxipropileno etoxilado, alcohol laurilico de poliglicoléter acetal, ésteres
de sorbitol, lejfas residuales lignino-sulfiticas y y metilcelulosa.

Sustancias apropiadas para la preparacién de soluciones, emulsiones,
pastas o dispersiones de aceite directamente pulverizables son: fracciones
de aceite mineral de punto de ebullicién mediano hasta elevado, como p.ej.
keroseno o aceite diesel, adem4s, aceites de alquitrdn de carbén, y aceites
de origen vegetal o animal, hidrocarburos alifaticos, ciciicos y arométicos,
por ejemplo, tolueno, xileno, parafina, tetrahidronaftalina, naftalinas
alquiladas y sus derivados, metanol, etanol, propanol, butanol,
ciclohexanol, ciclohexanona, isoforona, disolventes fuertemente polares,
por ejemplo, sulféxido de dimetilo, N-metilpirrolidona y agua.

Polvos, agentes de pulverizacién y rociado pueden ser preparados
mezclando o moliendo conjuntamente las sustancias activas con un soporte
sélido.

Los granulados (p.e¢j. granulados recubiertos, impregnados o
homogéneos) se pueden preparar uniendo el ingrediente activo con un
soporte sélido. Ejemplos de cargas sdlidas son: tierras minerales, tales
como silicagel, 4cidos silicicos, geles silicicos, silicatos, talco, caolin,
caliza, cal, bol, loess, arcilla, dolomita, tierra de diatomess, sulfato de
calcio y sulfato de magnesio, 6xido de magnesio, plasticos molidos, asf
como abonos, tales como sulfato de amonio, fosfato de amonio, nitrato de
amonio, ureas y productos vegetales, tales como harina de cereales, polvos
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de corteza, de madera y de céscaras de nueces, polvos de celulosa u otros
soportes s6lidos.

Generalmente, las forrmlaciones comprenden de 0.01 a 95% en
peso, preferentemente, de 0.1 a 90% en peso del ingrediente activo. Los
ingredientes activos se usan en una pureza de 90% a 100%,
preferentemente, de 95% a 100% (segiin espectro de NMR).

Los siguientes son ejemplos de formulaciones: 1. Productos para la
dilucién con agua

A Concentrados solubles (SL)

10 partes en peso de un compuesto segln la invencién son disueltas
en agua o en un disolvente soluble en agua. Altemativamente, se pueden
adicionar humectantes u otros auxiliares. El ingrediente activo se disuelve
cuando es diluido con agua.

B  Concentrados dispersables (DC)
20 partes en peso de un compuesto segun la invencion son disueltas
en ciclohexanona adicionando un dispersante, por ejemplo,

polivinilpirrolidona. Diluyendo con agua, se obtiene una dispersién.

C  Concentrados enmulsionables (EC)
38



v/

15 partes en peso de un compuesto segin la invencién son disueltas
xileno adicionando dodecilbencenesulfonato de calcio y etoxilato de
aceite de ricino (al 5% respectivamente). Diluyendo con agua, se obtiene
una emulsién.

D  Emulsiones (EW, EO)

40 partes en peso de un compuesto segin la invencién son disueltas
en xileno adicionando dodecilbencenesulfonato de calcio y etoxilato de
aceite de ricino (al 5% respectivamente). Esta mezcla es introducida en
agua por medio de un emulsificante (Ultraturrax) y transformada en una
emulsién homogénea. Diluyendn con agua, se obtiene una emmlsién.

E  Suspensiones (SC, OD)

En un molino de bolas se trituran 20 partes en peso de un compuesto
segiin la invencién adicionando un dispersante, humectante y agua o un
disolvente orgénico, obteniéndose una suspensién fina de ingrediente
activo. Diluyendo con agua, se obtiene una suspensién estable del

ingrediente activo.

F  Gfanulados dispersables en agua y granulados solubles en agua (WG,
SG)

50 partes en peso de un compuesto segin la invencién son molidas
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finamente, adicionando dispersantes y humectantes, y transformadas en
granulados dispersables en agua o solubles en agua mediante dispositivos
técnicos (por ejemplo, extrusionadora, torre de pulverizacién, lecho
fluidizado). Diluyendo con agua, se obtiene una dispersién o solucién
estable del ingrediente activo.

G  Polvos dispersables en agua y polvos solubles en agua (WP, SP)

75 partes en peso de un compuesto seglin la invencién son molidas
en un molino de rotor—estator adicionando dispersante, humectantes y gel
de silice. Diluyendo con-agua, se obtiene una dispersién o solucién estable
con el ingrediente activo.

2.  Productos a ser aplicados sin dilucién
H  Polvos pulverizables (DP)

5 partes en peso de un compuesto segin la invencién son molidas
finamente y mezcladas intimamente con 95% de un caolin finamente
dividido. Se obtiene un polvo pulverizable.

I Granulados (GR, FG, GG, MG)
0.5 partes en peso de un compuesto segtin la invencién son molidas

finamente y asociadas con 95.5% de soporte. Métodos actuales son:
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extrusién, secado por pulverizacién y lecho fluidizado. Se obtienen
granulados que pueden ser aplicados sin dilucién.

J Soluciones de volumen ultrabajo (UL)

10 partes en peso de un compuesto segin la invencién son disueltas
en un disolvente orgénico, por ejemplo, xileno. Se obtiene un producto que
puede ser aplicado sin dilucién.

Los ingredientes activos pueden ser usados como tales, en forma de
sus formulaciones o-las formas de aplicacién preparadas a partir de las
mismas, por ecjemplo, como soluciones, polvos, suspensiones o
dispersiones, emulsiones, dispersiones de aceite directamente
pulverizables, pastas, polvos pulverizables, agente de rociado o de regado.
Las formas de aplicacién dependen enteramente del fin de aplicacién, pero
todo caso hay que asegurar una distribucién lo mas fina posible del los
ingredientes activos segyn la invencién.

Las formas de aplicacién acuosas pueden ser preparadas a partir de
concentrados de emulsién, pastas o polvos humectables (polvos
pulverizables, dispersiones de aceite) adicionando agua. Para preparar
emulsigﬂes, pastas o dispersiones de aceite se pucden homogeneizar las
sustancias como tales o disueltas en un aceite o disolvente en agua con la
ayuda de un humectante, agente adherente, dispersante o emulsionante.

Alternativamente, se pueden preparar concentrados compuestos de la
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sustancia activa, humectante, adherente, dispersante o emulsionante,
caso dado, disolvente o aceite, y tales concentrados son apropiados para ser
diluidos con agua.

Las concentraciones en ingrediente activo en los productos listos
para ¢l uso pueden variar ampliamente. En general, varfan de 0.0001 a
10%, preferentemente, de 0.01 a 1%.

Los ingredientes activos también pueden ser usado con éxito en el
procedimiento de volumen ultrabajo (ULV), pudiéndose aplicar
formulaciones-con mis del 95% en peso de ingrediente activo, o ain el
ingrediente activo sin aditivos. -

Se pueden adicionar varios tipos de aceite, humectantes, adyuvantes,
herbicidas, fungicidas, u otros pesticidas o bactericidas a los ingredientes
activos, en caso dado, recién antes de la aplicacién (mezcla de tanque).
Estos agentes pueden ser mezclados con los agentes segin la invencién
una relacién ponderal de 1:10 hasta 10:1.

Cuando se usan como fungicidas, las composiciones de la invencién
pueden estar presentes tambitn junto con otros ingredientes activos, por
ejemplo,’ con herbicidas, insecticidas, reguladores del crecimiento,
fungicidas u otros fertilizantes. Cuando se mezclan los compuestos I o las
composiciones segin la invencién como fungicidas con otros fungicidas,
entonces se alcanza, frecuentemente, ampliar el espectro de accion.
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La siguiente lista de fungicidas con los que se pueden mezclar los
compuestos segin la invencién sirve para ilustrar las combinaciones
posibles, pero no debe entenderse como limitativa:

acilalaninas, tales como benalaxilo, metalaxilo, ofurace, oxadixilo,
derivados de amina, tales como aldimorf, dodina, dodemorf,
fenpropimorf, fenpropidin, guazatina, iminoctadina, spiroxamin,
tridemorf
anilinopirimidinas, tales como pirimetanilo, mepanipirim o
cyrodinilo,
antibidticos, como p.ej. cicloheximida, griseofulvin, kasugamicina,
natamicina, polioxina o estreptomicina,
azoles, como p.ej. Dbitertanol, bromoconazol, cyproconazol,
difenoconazol, dinitroconazol, epoxiconazol, fenbuconazol,
fluquiconazol, flusilazol, hexaconazole imazalilo, metconazol,
miclobutanilo, penconazol, propiconazol, procloraz, protioconazol,
tebuconazol, triadimefon, triadimenol, triflumizol, triticonazol,
dicarboximidas, como p.ej. iprodiona, miclozolina, procymidona,
vinclozolina,
ditiocarbamatos, como p.ej. ferbam, nabam, maneb, mancozeb,
metam, metiram, propineb, policarbamate, thiram, ziram, zineb,
compuestos heterociclicos, como p.¢j. anilacina, benomilo,
boscalida, carbendazim, carboxin, oxicarboxin, cyszofamid,
dazomet, ditianona, famoxadon, fenamidon, fenarimol, fuberidazole,
flutolanilo, furametpir, isoprotiolano, mepronilo, nuarimol,
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probenazol, proquinazid, pirifenox, piroquilon, quinoxifen, siltiofam,
tiabendazol, thifluzamid, tiofanato-metilo, tiadinilo, tricyclazol,
triforina,

fungicidas de cobre, como p.e¢j. mezcla de Bordeaux, acetato de
cobre, oxicloruro de cobre, sulfato de cobre bésico,

derivados de nitrofenilo, como p.ej. binapacrilo, dinocap, dinobuton,
nitroftalisopropilo

fenilpirroles, como p.e¢j. fenpiclonilo o fludioxonilo,

azufre

otros fungicidas, como p.ej. acibenzolar-S-metilo, bentiavalicarb,
carpropamid, clorothalonilo, cyflufenamid,- cymoxanilo, dazomet,
diclomezin. diclocymet, .dietofencarb, edifenphos, etaboxam,
fenhexamid, fentin-acetate, fenoxanilo, ferimzone, fluacinam,
fosetilo, fosetil-aluminum, iprovalicarb, hexaclorobenzene,
metrafenon, pencycuron, propamocarb, phthalide, toloclofos-metilo,
quintozene, zoxamid

estrobilurinas, como p.ej. azoxistrobin, dimoxistrobin, fluoxastrobin,
kresoxim-metilo, metominostrobin, oysastrobin, picoxistrobin,
piraclostrobin o trifloxistrobin,

derivados de 4cido sulfirico, como p.ej. captafol, captan,
dichlofluanid, folpet, tolilfluanid

cinemamidas y anilogos, como p.cj. dimetomorf, flumetover o
flumorf.
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Ejemplos de sintesis

Variando en forma correspondiente los compuestos de partida, los
protocolos prepresentados en los ejemplos de sintesis siguientes fueron
usados para obtener otros compuestos I. Los resultantes compuestos I,
junto con los datos fisicos estan relacionados en 1a siguiente Tabla 1.

Ejemplol  Pieparacién de malonato de dietil(2,3,5-trifluorofenilo)

Acetato de etil-2-(2,3,5-trifluorofenilo) (29 g) fue agregado
lentamente a una mezcla-dc carbonato de dietilo (63 g) ¢ hidruro sddico
(9.5 g) en tolueno (350 ml). Después de un reflujo de 3 horas, la mezcla de
reaccion fue enfriada, traiada con agua helada y lavada con agua. La capa
orginica fue separada, secada y filtrada, El filtrado fue concentrado en
vacio, obteniéndose 32 g del compuesto indicado en el titulo.

Ejemplo 2 Preparacion de 5,7-dihidroxi-6-(2,3,5-trifluorofenil)-{1,2,4]-
triazolo-[1,5-a]pirimidina

Una mezcla de 3-amino-1,2,4-triazol (14 g), malonato de dietil-
(2,3,5-trifluorofenilo) (0.17 tholes, obtenidos del Ej. 1) y tributilamina (50
ml) fue’calentada a 180°C durante seis horas. La mezcla de reaccién fue
enfriada a unos 70°C. Después de adicionar solucién acuosa de hidréxido
sédico (21 g/200 ml H,0), la mezcla de reaccién fue agitada durante 30

minutos. Tras separacién de la fase orgénica, la fase acuosa fue extraida
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con éter dietilico. La fase acuosa fue acidulada con écido clorhidrico
concentrado. El precipitado fue coleccionado por filtracién y secado,
obteniéndose 43 g del compuesto del titulo.

Ejemplo3  Preparacién de 35,7-dicloro-6-(2,3,5-trifluorofenil)-[1,2,4]-
triazolo-[1,5-a]pirimidina

Una .nezcla de 5,7-dihidroxi-6-(2,3,5-trifluorofenil)-[1,2,4]-triazolo-
[1,5-a]pirimidina (30 g, obtenidos del Ej. 2) y oxicloruro fosforoso (50 ml)
fue calentada a reflujo durante 8 h. El oxicloruro fosforoso fue destilado
parcialmente. El residuo fue introducido en una mezcla de diclorometano y
agua. La capa orgénica fue separada, secada y filtrada. El filtrado fue
‘concentrado en el vacio, obteniéndose 26 g del compuesto del titulo de p.f.
191°C.

Ejemplo 4 Preparacién de 5-cloro-6-(2,3,5-trifluorofenil)-
7-isopropilamino-[1,2,4]-triazolo[ 1,5-alpirimidina [I-2]

Una mezcla de isopropilamina (1.5 mmnoles), trietilamina (1.5
mmoles) y diclorometano (10 ml) fue agregada a una mezcla de 5,7-
dicloro-6-(2,3,5-trifluorofenil)-[1,2,4]-triazolo[ 1,5-a}pirimidina (1.5
mmoles; obtenidos del Ej. 3) y diclorometano (20 ml) bajo agitacién. La
mezcla de reaccién fue agitada durante 16 h, a 20 hasta 25°C y lavada con
dcido clorhidrico al 5%. La capa orgéanica fue separada, secada y filtrada.

El filtrado fue evaporado y el residuo fue purificado por cromatografia de
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colummna, dando 0.42 g del compuesto del titulo de p.f. 151°C.

Ejemplo5  Preparacibn de 5-ciano-6-(2-cloro-4-fluorofenil)-7-(4-
metilpiperidin-1-if)-[1,2,4]-tri-azolo[1,5-a]pirimidina

Una mezcla de 5-cloro-6-(2-cloro-4-fluorofenil)-7-(4-metilpiperidin-
1-i1)-f1,2,4]-triazolo-[1,5-a]-pirimidina (0.1 moles) y cianuro de
tetraetiramonio (0.25 moles) en 750 ml de dimetilformamida (DMF) fue
agitada durante 16 horas a 20 hasta 25 0C. A esta mezcla se agregd agua y
éter metil-terc-butilico (MTBE), se separ$ la fase orginica, se lavé con
agua, se secO y. se filtrd. El filtrado fue evaporado y el residuo fue
purificado por cromatografia de columna, dando 5.91 g del compuesto del:
titulo del p.f. 247°C.

Ejemplo6  Preparacién de S5-metoxi-6-(2-cloro-4-fluorofenil)-7-(4-
metilpiperidin-1-il)-[1,2,4]-tri-azolo[1,5-a]pirimidina

A una solucién de 5-cloro-6-(2-cloro-4-fluorofenil)-7-(4-me- thil)-
piperidin-1-il)-[1,2,4]-triazolo-[1,5-8]-pirimidina (65 mmoles) en 400 ml de
metano] seco se agregd una solucién de metanolato de sodio (30%, 71.5
mmoles) a 20 hasta 25°C, Esta mezcla fue agitada por 16 horas a 20 hasta
25°C. El metanol fue evaporado y el residuo fue disuelto con
diclorometano. La fase orgénica fue lavada con agua, secada y filtrada. El
filtrado fue evaporado a presién reducida y el residuo fue purificado por

cromatografia de columna, dando 4.52 g del compuesto del titulo del p.f.
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Ejemplo 7 Preparacion de 5-metil-6-(2-cloro-4-fluorofenil)-7-(4-
metilpiperidin-1-il)-[1,2,4]-tri-azolo[1,5-a}pirimidina

Unba mezcla de 20 ml malonato de dietilo y NaH (0.27 g de una
dispersién al 50% en aceite mineral, 5,65 mmoles) en 50 ml de acetonitrilo
fue agitada a 20 hasta 25°C durunte unas 2 horas. A esta mezcla se agreg6
5-cloro- 6-(2-cloro-4-fluorofenil)-7-(4-metilpiperidin-1-il}-[1,2,4]- triazolo- . .
(1,5-a]-pirimidina (4.71 mmoles). La mezcla de reaccién fue calentada a
60°C y agitada durante unas 20 horas. Se agregé cloruro de amonio acuoso
(50 ml) y se acidific la mezcla con HCI diluido. La mezcla de reaccién fue
extraida con MTBE. Las fases orginicas combinadas fueron secadas y
concentradas. El residuo fue purificado por cromatografia de columna.

El producto puro o_btenido fue diluido con HCl concentrado y
calentado a 80°C durante unas 24 horas. Esta mezcla de reaccién fue
enfriada y ajustada a pH de 5, adicionando NaOH acuoso, y luego extraida
con MTBE. Las fases orginicas combinadas fueron secadas, concentradas
y purificadas por cromatografia de columna, dando 0,78 g del compuesto
del titulo del p.f. 236°C.
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Tabla I
RN
¢ I
N
No. R! . R Hal L' L? L' | Datos fisicos (p.£.[°C])
I-1 CH,C(CH,)~CH, CH,CH, F F . H F 128
12 CH(CH;), H F F H F 151
I3 -(CH,),CH(CH,)(CH,),- F F H F 171
I-4 ciclopentilo H F F H F 111
I-5 CH,CH, CH,CH, F F H F 165
I-6 CH,CH,CH; CH,CH,CHs| F F H F 107
1-7 CH(CH:), CH; F F H F 172
I-8 | (&) CH(CH;)-CH,CH; H F F H F 99
19 | (S) CH(CH;)-CH,CH,3 H F F H F 94
I-10 | (R) CH(CH;)-CH,CH; H F F H F 94
I-11 | (+) CH(CH;)-CH(CHs); H F F H F 113/114
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I-12 | (S) CH(CH,)-CH(CH;), H F F H F 108/122
I-13 | (R) CH(CH;)-CH(CH;), H F F H F 108/122
I-14 |- () CH(CH;)-C(CHy); H F F H F 138/129
I-15 | (S) CH(CH,)-C(CH,); H F F H F 129/121
I-16 | (R) CH(CH;)-C(CHs) H F F H F 129/121
1-17 (%) CH(CH;)-CF, H F F H F 164
I-18 (S) CH(CH;)-CF; H F F H F 147
19 [ (R) CH(CH;)-CF, H F F H F 147
1-20 " CHJCF; H F F H F 161
I-21 CH,C(CH;)=CH, CH,CH, F H F H 105
1-22 CH(CHs), H F H F H 159
1-23 -(CH,),CH(CH;)(CHa),- F H F H 208
I-24 | (+) CH(CH;)-CH,CH, H F H F H 86
I-25 | (+) CH(CH;)-C(CH;); H F H F H 160
1-26 (%) CH(CH,)-CF; H F H F H 151
1-27 (S) CH(CH;)-CF; H P H F H 116
1-28 CH,CF, H F H F H 181
1-29 CH(CH;), H F H Br H 83
1-30 -(CH,);CH(CH;)(CH.),- F H Br H 175
131 ciclopentilo [ H F H Br H 161
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132 CH,CH;,3 CH,CH;,3 F H Br H 142
I-33, | (#) CH(CH;)-CH,CH; H F H Br H 81

1-34 ['(4) CH(CH;)-C(CH,); H F H Br H 196
I-35 (&) CH(CH;)-CF; H F H Br H 157
1-36 CH,CF, H F H Br H 108
1-37 CH,C(CH;=CH, CH,CH,4 F F H H 116
I-38 CH(CH;), H F F H H 138
1-39 -(CH,),CH(CH;)(CH,);- F F H H 208
1-40 ciclopentilo H F F H H 65

141 CH,CH, . CH,CH, F F H H 135
I-42 | () CH(CH,)-C(CHs) H F F H H 140
143 CH,C(CH3)~CH, | CH,CH;,3 F H H F 121
144 -(CH),CH(CH;)(CH,),- F H H F 181
145 | (+) CH(CH;)-CH,CHj H F H H F 134
1-46 | (+) CH(CH,)-C(CH;) H F H H F 184
1-47 CH,C(CH;)~CH, CH,CH;,3 F H F F 138
148 CH(CH;), H F H F F 138
149 ~(CH,),CH(CH;)}(CH,),- F H F F 192
I-50 ciclopentilo H F H F F 165
I-51 | (%) CH(CH,)-C(CHs), H F H F F 149
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1-52 | (&) CH(CH3)-CF; H F H F F 159
1-53 CH,CF, H F H F F 178
I-54 I CH(CHs) H F F F H 139
1-55 «(CH,),CH(CH;)(CHy)»- F F F H 241
1-56 CH,CH, CH,CH, F F F H 152
I-57 | (+) CH(CH,)-CH,CH, H F F F H 123
I-58 | (+) CH(CH;)-C(CHj)s H F F F H 160
1-59 | (&) CH(CH;)-CF; H F F F H 157
1-60 CH,CF; H F F F H 174
1-61 «(CH,),CH(CH3)(CHy):- F H NH; H 249
162 | (&) CH(CHy)-CFs | H F H NH, H 196
1-63 ~(CH,),CH(CH;CH,),~ F H NCH), | H 143
I-64 | () CH(CH;)CF; | H 7 H NCH), | H 147
1-65 -(CH,),CH(CH;)(CHa)- F H |NHCOCH;| H 135
166 | (%) CH(CH;)-CF; H F H |NHCOCH;| H 147
167 | CH,C(CH;)=CH, CH,CH, Br F H F 139
1-68 CH(CHy), H Br F H F 138
1-69 -(CH,);CH(CH,)(CH_),~ Br F H F 153
1-70 ciclopentilo H Br F H F 117
I-71 | () CH(CH;)-CH,CH; H Br F H F 121




1-72 | (S) CH(CH;)-CH,CH; H Br F H F 133
I-73 | (R) CH(CHs)-CH,CH, H Br F H F 133
1-74 [(+) CH(CH;)-CH(CHs), H Br F H F 113
I-75 |(S) CH(CHs)-CH(CHs), H Br F H F 125
1-76 | (R)CH(CH:)}CH(CHs), H Br F H F 125
1-77 | (&) CH(CH;)-C(CHs)s H Br F H F 119
1-78 | (S) CH(CH;)-C(CHs)s H Br F H F 130
179 | (R) CH(CH;)-C(CH3); H Br F H F 130
1-80 | (¥) CH(CH,)-CF; H Br F H F 65
1-81 | (S) CH(CH;)-CF; H Br F H F 78
1-82 | (R) CH(CH;)-CF; H Br F H F 78
1-83 | (S) CH(CH;)-CH,CH; H F H F H 79
1-84 | (R) CH(CH;)-CH,CH; H F H F H 79
1-85 |(S) CH(CH;)-CH(CH), H F H F H 133
1-86 | (R)CH(CH;)}CH(CH:), H F H F H 133
1-87 | (S) CH(CH;)-C(CHs)s H F H . F H 161
1-88 | (R) CH(CH;)-C(CH;), H F H F H 161
I-89 [ (R) CH(CH;)-CF; H F H F H 116
190 [ CH,C(CH;)=CH, CH,CH; 7 H ci H 123
1-91 | (+) CH(CH,)-CH,CH, H F H cl . H 110
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1-92 { (S) CH(CH;)-CH,CHs H F H cl H 99
1-93 | (R) CH(CH;)-CH,CH; H F H cl H 99
1-94 (%) CH(CH;)-CH(CH:), H F H cl H 141
1-95 ((S) CH(CH;)-CH(CH:), H F H cl H 131
1-96 | (R)CH(CH;)}CH(CH:), H F H Cl H 131
1-97 | (*) CH(CH;)-C(CH:); H F H cl H 191
1-98 | (S) CH(CH;)-C(CH3)s H F H cl H 186
199 | (R) CH(CH;)-C(CH;); H F H cl H 185
1-100 | (%) CH(CH,)-CF; H F H cl H 162
I-101 | (S) CH(CHs)-CF, H F H cl H 162
102 | (R) CH(CH;)-CF; H F H cl H 162
1103 CH,CF, H F H cl H 146
1-104 | C(CH;)CH(CH,), H F H F H 130
1-105| CH,C(CH;~CH, CH,CH, F H CFs H 140
1-106 +(CH,),CH(CH3)(CH,),- F H ‘CF, H 177
1-107 | (+) CH(CH;)-CH,CH, H F H CF, H 137
1-108 | (S) CH(CH,)-CH,CH, H F H CF, H 128
1-109 | (R) CH(CH3)-CH,CH, H F H CF; H 128
1-110 |(+) CH(CH,)-CH(CH,), H F H CF, H 150
I-111 |(S) CH(CH;)-CH(CH,), H F H CFs H 143




el

I-112 | R)CH(CH)}CH(CH;), H F H CF, H 143
I-113 | (+) CH(CH,)-C(CH, H F H CF, H 193
1-114 | (S) CH(CH,)-C(CH,); H F H CF, H 195
I-115 | (R) CH(CH;)-C(CHs), H F H CF; H 194
I-116 | (&) CH(CH,)-CF; H F H CFs H 167
I-117| (S) CH(CH;)-CF, H F H CF, H 135
I-118 ] (R) CH(CH,)-CF; H F H CFy H 135
I-119 CH,CF; H F H CF, H 143
1120 | CH,C(CH;)~CH, CH,CH, F H H CH, 121
I-121 «(CH,),CH(CH,)(CHy);- F H H CH, 141
1-122 | (+) CH(CH,)-CH,CH, H F H H CH, 134
1-123 | (S) CH(CH,)-CH,CH, H F H H CH, 131
1-124 | (R) CH(CH;)-CH;CH; H F H H CH, 131
I-125 | () CH(CH,)-CH(CH,), H F H H CH, 158
1-126 |(S) CH(CH,)-CH(CH, H F H H CH, 159
1-127 | (R)CH(CH,)-CH(CH,), H F H H CH, 159
1-128 | (&) CH(CH,)-C(CH;); H F H H CH, 181
1-129 | (S) CH(CH,)-C(CH;); H F H H CH, 171
1-130 | (R) CH(CH;)-C(CH, H F H H CH, 171




1-131 | (&) CH(CH;)-CFs H F H H CH, 170
I-132 |  (S) CH(CH,)-CF; H F H H CH, 140
1-133 [ (R) CH(CH.)-CF, H F H H CH, 140
1-134 CH,CF, H F H H CH, 185
1135 | CH,C(CHy)=CH, CH,CH, a H F H 128
1-136 ~(CH,);CH(CH:)(CHy),- cl H F H 124
1-137 | (&) CH(CH,)-CH,CH, H X H F H 155
I-138 | (S).CH(CH,)-CH,CH, H Cl H F H 130
1-139 | (R) CH(CH,)-CH,CH, H a H F H 131
1-140 | (&) CH(CH,)-CH(CH;), H al H F H 121
I-141 |(S) CH(CH;)-CH(CH;), H cl H F H 108
I-142 | (R)CH(CH;)}CH(CH.), H c H F H 109
1-143 | (&) CH(CH;)-C(CH:), H al H F H 156
1-144 | (S) CH(CH,)-C(CH, H @ H F H 153
I-145 | (R) CH(CH,)-C(CHs), H Cl H F H 153
I-146 | (4) CH(CH,)-CF, H cl H F H 194
1-147| (S) CH(CH,)-CF, H a H F H 155
I-148 | (R) CH(CH,)-CF, H a H F H 155
1-149 CH,CF, H cl H F H 176




«(CH,),CH(CH,

1150 (CH,),- F H cl H 187
1-151 | (+) CH(CH,)-CH,CH, H F F H H 133
1152 | (S) CH(CH,)-CH,CH, H F F H H 137
1-153 | (R) CH(CH,)-CH;CH; H F F H H 137
1154 | @) CH(CH;)}-CH(CHy),| H F F H H 135
1-155 |(S) CH(CHy)-CH(CHy),| _H 7 F H H 124
1-156 | (R) CH(CH:)CH(CH), H F F H H 124
1157 | (S)CH(CH;)-C(CH;, | _H F F H H 142
1158 | (R) CH(CH:)-C(CH), H 7 F H H 142
1159 | @) cH(CH,)-CF, H F F H H 187
1-160 |  (S) CH(CH,)-CF, H F F H H 149
1161 | ®) cH(cHy)-CF, H F F H H 149
1-162 CH,CF, H F | F H H 186
1-163 | (S) CH(CH,)-CH,CH, H F | H H F 131
1-164 | (R) CH(CH.)-CH,CH, H F H H F 131
1165 |(£) CH(CH;}-CH(CHy,l H F H H F 159
1-166 [(S) CH(CH:}-CH(CHy,| H F H H F 162
1167 | R)CHCH)CHCHY, | H F H H F 162
1-168 | (S) CH(CH,)-C(CH,), H F H H F 180
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1169 | (R) CH(CH;)-C(CH;); H F H H F 180
1-170| (+) CH(CH,)-CF, H F H H F 63
1-171]  (S) CH(CH;)-CF, H F H H F 59
1-172| (R) CH(CH.)-CF; H F H H F 59
1-173| CH,C(CH3)=CH, CH,CH, 7 H NO, H 170
1-174 CH(CHs), H F H NO, H 169
1-175 ~(CH,);CH(CH;)(CHy)z- 7 H NO, H 231
1176 | . ciclopentilo H F H NO, H 201
1177 | () CH(CH;)-C(CHy); H F H NO, H 165
1-178 | (+) CH(CH,)-CF, H F H NO, H 241
1-179 CH,CF, H ¥ H NO, H 237
1-180 | CH,C(CH,)=CH, CH,CH, a H NO, H 166
I-181 «(CH,),CH(CH;)(CHy)y- c H NO, H 204

En algunos casos de grupos quirales R' y debido a 1a rotacién inhibida del grupo fenilo, pueden existir dos diastereémeros, que pueden
diferenciarse en sus propiadades fisicas.



Ejemplos de 1a accién contra hongos nocivos

La accién fimgicida de los compuestos de la férmula I puede ser
demostrada en los siguientes experimentos:

Los ingredientes activos se usaron separada o conjuntamente para
preparar una solucién madre, que comprende 0.25% en peso del
ingrediente activo en acetona o DMSO. Se adiciondé 1% en peso del
emulsionante Uniperol® EL (humectante de efecto emulsionante y
dispersante con base en alquilfenoles etoxilados) a esta solucién, y la
mezcla fue diluida con agua a la concentracién deseada.

Ejemplo de uso 1 - Control fungicida de la marchitez temprana de tomates

(Alternaria solani)

Las hojas de plantas de tomate crecidas en macetas de 1a variedad:
"GroBe Fleischtomate St. Pierre” fueron pulverizadas con una suspensién
acuosa, que contiene el compuesto activo la concentracién abajo
mencionada. El dia siguiente, se infectaron las hohas con una suspensién de
zooesporas de Alternaria solani (0.17x10° esporas por ml de una solucién
de biomalta al 2%). Entoncks s¢ colocaron las plantas en una cémara
saturada‘ con vapor de agua a 20 hasta 22°C. Después de 5 dias, la
enfermedad se habia extendida en un grado tal sobre las plantas no tratadas,
que se podia evaluar la actividad fungicida de las sustancias.
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En este ensayo, las plantas que se habian tratado con 250 ppm
respectivamente de los compuestos I-2, 14, I-8, I-17, 1-20, I-21, I-25, I-28,
1-90, I-91, 1-94, 1-97, y I-101, presentaban una infeccién de, como méximo,
un 7%, mientras que las plantas no tratadas estaban infectadas en un 90%.

Ejemplo de uso 2 - Control de la podredumbre (Botrytis cinerea) en las

hojas de pimientos

Pléntulas de pimiento fueron pulverizadas hasta chorrear en el
estadio de las cuatro a cinco hojas con una suspensién acuosa, que contiene
la concentracién en ingrediente activo abajo indicada. El dia siguiente se
inocularon las plantas con una suspension de esporas de Botrytis cinerea,
que contiene 1.7x10° esporas por nil en solucién acuosa de biomalta al 2%
en peso. Las plantas infectadas se incubaron, luego, durante cinco dias a
22-24°C en cémaras con alta humedad. La extensién del desarrollo del
hongo fue evaluado en %, con respecto a la superficie total de la hoja.

En este ensayo, las plantas que se habfan tratado con 250 ppm de los
compuestos I-2, I-4, I-5, I-8, I-17, y I-20, respectivamente, presentaban una
infeccién de, como méximo, un 5 %, mientras que las plantas no tratadas
estaban infectadas en un 85 %.

Ejﬂtpl(;deUSOB-Cumolﬁmgiddachnﬂdiuchhviﬁa(PIammamﬁﬁwh)

Las hojas de vid crecida en macetas de la variedad *Milller Thurgau”
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fueron pulverizadas con caldos acuosos preparados de una solucién madre,
. que contiene la concentracién en ingrediente activo abajo indicada. El dia
siguiente se inocularon las hojas con una suspensién acuosa de esporas de
Plasmopara viticola, puverizando la suspensién sobre la cara reversa de la
hoja. Luego se colocaron las plantas de ensayo para 48 h en una cdmara
himeda de aprox. 24°C y una humedad relativa de cerca de un 100%. A
continuacién, se cultivaron durante un perfodo de 5 dias en un invernadero
a 20 hasta 30°C. Para estimular el desarrollo de sintomas de enfermedad, se
colocaron las plantas otra vez para 16 horas en una cémara himeda.
Entonces se evalud visualmente la extension del ataque en la superficie de
1a hoja en por cien del &1ea de la hoja infectada.

En este ensayo, ias plantas que se habfan tratado con 250 ppm de los
compuestos I-2, 14, I-8, I-17, y 1-20, respectivamente, presentaban una
infeccién de, como méximo, 15 %, mientras que las plantas no tratadas
estaban infectadas en un 95%.

Ejemplo de uso 4 - Accién contra Pyricularia oryzae (accién protectora)

Las hojas de plintulas de arroz crecidas en macetas de la variedad
»Tai-Nong 67" fueron pulvérizadas hasta chorrear con una suspensién
acuosa, que contiene la concentracién en ingrediente activo abajo indicada.
El dia siguiente se inocularon las plantas con una suspensién acuosa de
esporas de Pyricularia oryzae. Luego se colocaron las plantas para 6 dias
en una cémara himeda a 22 hasta 24°C y una humedad relativa de un 95
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hasta 99 %. La extensién del desarrollo del hongo fue evaluada como % de
ataque, con respecto a la superficie total de la hoja.

En este ensayo, las plantas que se habian tratado con 250 ppm de los
compuestos I-2, -4, I-5, y I-20, respectivamente, presentaban una infeccion
de, como méximo, 15%, mientras que las plantas no tratadas estaban
infectadas en un 80%.

Ejermplo de uso 5 - Control de la mancha reticular de la cebada causada por
Pyrenophora teres

Las hojas de plintulas de cebada crecida en macetas de la variedad
"lgri” fueron pulverizadas hasta chorrear con una suspensién acuosa, que
contiene la concentracién en ingrediente activo abajo mencionada. El dia
siguiente, se inocularon las plantas tratadas con una suspensién acuosa de
esporas de Pyrenophora [syn. Drechslera] leres. A continuacién, se
colocaron las plantas de ensayo inmediatamente en una cémara himeda en
el invernadero. Después de un cultivo de 6 dias a 20-24°C y una humedad
relativa de cerca de 100%, la extensién del ataque fungicida sobre las hojas
fue evaluada visualmente en % del 4rea de hoja infectada.

l:'.‘n' este ensayo, las plantas que se habian tratado con 250 ppm de los
compuestos I-21, 1-25, I-28, 143, 145, I-91, 1-94, y 1-97, respectivamente,
presentaban una infeccién de, como méximo, 10%, mientras que las plantas
no tratadas estaban infectadas en un 90%.

62



BT

REIVINDICACIONES

6-(2-Hal6genofenil)-triazolopirimidinas sustituidas caracterizadas
porque tienen la férmula I

en la que

R' ‘significa alqumo-c,-c..,, alquenilo-C;-Cyq, alquinilo-C5-Cyq, ©
alcadlenﬂo-C.;-Cm, haloalqu:lo-Cl-Cm, haloalquenilo-C;-Cig,
cicloalquilo-C;-C,q, fenilo, naftilo, o

un heterociclo saturado, no saturado o aromético de 5 6 6
miembros, que contiene de uno a cuatro 4tomos de nitrégeno o
de uno a tres 4tomos de nitrégeno y un dtomo de azufre o de

oxigeno,

en donde los radicales R' y R? pueden estar no sustituidos o
parcial o completamente halogenados o pueden llevar de uno a

tres grupos R®,
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R* es ciano, nitro, hidroxilo, alquilo-C;-Cs, cicloalquilo-
C;3-Cs, alcoxi-C;-Cg, alquiltio-C,-Cs, alquilamino-C,-Ce,
alquilamino-di-C,-Cs, alquenilo-C;-Cs, alqueniloxi-Co-
Cs, alquinilo-C,-Cg,alquiniloxi-C;-Cs, 0 alquilenodioxi-
Ci-Cs;

R? significa hidrégeno, o un grupo mencionado para R'; o

R' y R? junto con ¢l itomo de nitrégeno interyacente representan un
heterociclo saturado o parcialmente insaturado de 5 6 6
miembros, que contiene de uno a cuatro dtomos de nitrégeno o

~ de uno a tres dtomos de nitrégeno y un dtomo de azufre o de
* oxigeno, cuyo anillo puede estar sustituido por uno a tres
radicales R";

Hal es halégeno;

L'} significan, independientemente, hidrégeno, halégeno, o
alquilo-C;-Cy;

L?> es hidrégeno, halégeno, haloalquilo-C;-Cs, 0 NH,, NHR®, o
. ‘ N(Rb)Za
R® s alquilo-C;-Cs, alquenilo-Cs-Cyo, alquinilo-C;-Cig,
haloalquilo-C,-Cs, haloalquenilo-C;-Cs, haloalquinilo-
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Cy-Cs, alcoxi-Ci-Csalquilo-C,-Cy,  alquiltio-C,-Cs-
alquilo-C,-C;, cicloalquilo-C3-Cjo, © C(=0)-A, en
donde

A  es hidrégeno, hidroxi, alquilo-C;-C;, alcoxi-C;-
Cs, halégenoalcoxi-C;-Cg, alquilamino-C,-Cg- 0
di-(alquil-C;-Cg)amino;

en donde por lo menos uno de los radicales L', L% y L? no es
hidrégeno;

X  es halégeno, ciano, alquilo-C;-Cs, alcoxi-Ci-Cs, haloalcoxi-
C,-Cs 0 alqueniloxi-C;-Cs.

Compuestos de la férmula I segin Ia reivindicacién 1,
caracterizados porque

R' es alquenilo-C;-Cs, alquilo-C;-Cs, o haloalquilo-C;-Cyo de
cadena lineal o ramificados, y

R? es hidrégeno o alquilo-C;—~Cs, 0
R' y R? representan junto con el 4tomo de nitrégeno interyacente un
anillo heterociclico con 5 6 6 étomos de carbono,
opcionalmente sustituido por uno o dos grupos alquilocon 1 a
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4 4tomos de carbono.

Compuestos segiin cualquiera de las reivindicaciones 1 6 2,
caracterizados porque R' y R? representan junto con el itomo de
nitrégeno interyacente un anillo heterocilico de 5 6 6 miembros,
opcionalmente sustituido por uno o dos grupos metilo.

Compuestos de 1a férmula I segin cualquiera de las reivindicaviones
1 a 3, caracterizades porque X es hal6geno.

Compuestos de la formula I segin las reivindicaciones 1 a 4,
caracterizados porque los grupos 6-(2-halégenofenilo) son uno de

los siguientes:

2,3,5-trifluorofenilo, 2,4-difluorofenilo, 2-F,4-CF;-fenilo, 2-F,5-
CH;-fenilo, 2-Cl1,4-F-fenilo, 2-F,4-Cl-fenilo, 2-F,4-Br-fenilo, 2-Cl,4-
Br-fenilo, 2,3-difluorofenilo, 2,4-difluorofenilo, 2,4,5-trifluorofenilo,
2,3,4-trifluorofenilo, 2-F,4-NH,-fenilo, 2-F,4-N(CH;),-fenilo, 2-F,4-
NHC(O)CHj-fenilo, 2-Br,3,5-difluorofenilo, 2-F,4-NO,-fenilo, and
2-C1,4-NO,-fenilo.

Procedimiento para la preparacién de compuestos de la férmula I tal
y ¢omo estin definidos en la reivindicacién 4 y la reivindicacién 5,

caracterizado porque se hace reaccionar 5-amino-1,2,4-triazoles

3 Il) (AN

L
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By

con un éster de cido malénico sustituido por 2-fenilo de la férmula

I0,

II

en donde Hal, L, L? y L? tienen las definiciones indicadas para la
férmula I, y R significa alquilo con 1 a 6 dtomos de carbono, bajo

condiciones alcalinas, dando compuestos de la férmula III,

e";'[;

Hal

OH

se tratan estos, subsiguientesmente, con un agente halogenante,

dando 5,7-dihalégeno-6-fenil-triazolopirimidinas de 1a férmula IV
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en la que Y es halégeno, se transforman estas dltimas con yna amina
de la férmula V

ri ‘
n:,ﬂ'—ﬂ v

en la que R' y R? tienen las definiciones indicadas para la férmula I,
dando los compuestos de la férmulaa 1.

Procedimiento para la preparacién de compuestos de la férmula I
segin la reivindicacién 1, caracterizado porque X es ciano, alcoxi-
C,-Cyo 0 halégenoalquilo-C,-C,, en donde se hace reaccionar una 5-
halégeno-triazolopirimidina de 1a férmula I,

"R\ .r? L’

<,“_ N . I’ (X=Hal)
N’i [ Hal
N Y

b

en la que Y es haldgeno, con compuestos de la férmula VI,
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M-X! VI

10.

que son, dependiendo del valor de X’ a ser introducido, una sal de
ciano inorgéinica, un alcoxilato, haloalcoxilato o un alqueniloxilato,
respectivamente, donde M es un catibn de amonio, de
tetraalquilamonio, de metal alcalino o de metal alcalinotérreo, dando
compuestos de la férmula L

Productos intermedios caracterizados porque tienen las férmulas II,
I, y IV tal y como estédn definidos en la reivindicacién 6.

Composicién apropiada para controlar hongos fitopatégenos,
caracterizado porque comprende un soporte sélido o liquido y un
compuesto de la férmula I segiin la reivindicacién 1.

Método para controlar hongos fitopatdgenos, caracterizado porque
comprende tratar los hongos o los materiales, plantas, el suelo o las
semillas a proteger frente al ataque por los hongos, con una cantidad
efectiva de un compuesto de la férmula I segin la reivindicacién 1.

BUENOS AIRES, NOVIEMBRE DE 2003.
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RESUMEN

6-(2-HALOGENOFENIL)-TRIAZOLOPIRIMIDINAS
SUSTITUIDAS
6-(2-Halégenofenil)-triazolopirimidinas sustituidas de la férmula I

/)’Zr:.

1 ] a
RN_-R L

<’ ‘i < Hal
N N x

en la que

R! significa alquilo-C;-Cio, alquenilo-C3-Cjq, alquinilo-Cz-Cio, 0
alcadienilo-C.;-Cw, ha.loalquilo-C;-Clo, haloa'lquenilo—C;—Cm,

cicloalquilo-C;-C;q, fenilo, naftilo, o

un heterociclo saturado, no saturado o aromético de 5 ¢ 6 miembros, que
cantiene de uno a cuatro &tomos de nitrégeno o de uno a tres dtomos de

nitrégeno y un dtomo de azufre 0 de oxigeno,

en donde los radicales R! y R? pueden estar no sustituidos o
parcial o completamente halogenados o pueden lievar de uno a

tres grupos R,

R* e ciano, nitro, hidroxilo, alquilo-Ci-Ce cicloalquilo-Cy-Ce
aleaxi-Ci-Ce, alquiltio-C;-Ce, alquilamino-C;-Ce, alquilamino-di-
CrCo alquenilo-CrCs  alquenilaxi-C;Cs  alquinilo-Cr-

Cealquiniloxi-C-Ce, 0 alquilenodioxi-Ci-Ce;



R? significa hidrégeno, o un grupo mencionado para R'; o

R'y R junto con el étomo de nitrégeno interyacente representan un heterociclo
saturado o percialments insaturado de 5 6 6 mierbros, que contiene de
uno a cuatro &tomos de nitrégeno o de uno a tres dtomos de nitrégeno y
un &tomo de azufre o de oxigeno, cuyo anillo puede estar sustituido par

uno a tres radicales RY,

Hal es haldgeno;

L'L? significan, independientemente, hidrégeno, halégeno, o
alquilo-C,-C,;

I? s hidrogeno, halégeno, haloalquilo-C;-C,, o NH,, NHR®, o
NR"),,

R®  es alquilo-C-Cy, alquenilo-Cy-Cig, alquinile£-Co, haloalquilo-
Ci-Ce haloalquenilo-C3-Cs, haloalquinilo-Cy-Cs, alooxi-Ci-Ce-
alquilo-Cy-C,, alquiltio-Cy-Cgalquilo-C;-Cs,  cicloalquilo-Cs-Cig,
- 0C(FO)-A, endonde
A  es hidrégeno, hidroxi, alquilo-C,-Cs, alcoxi-C;-
| Cs, halégenoalcoxi-C,-Cq, alquilamino-C,-Cy- 0
di-(alquil~C,-Cg)amino;
en donde por lo menos uno de los radicales L', L? y L’ no es
hidrégeno;

X  es halégeno, cizno, alquilo-C,-Cs, alcoxi-C;-C¢, haloalcoxi-

. C;-Cg 0 alqueniloxi-Cy-Cs.
Procedimientos ¢ intermediarios para su obtencién, compuestos que

Ias contienen y sus uso para combinar hongos fitopatogenos.
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